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ABSTRACT OF THESIS 
 
                                                           
 
AN ANALYSIS OF TEXTILE-IMPRESSED CERAMICS  
FROM SLACK FARM (15UN28), KENTUCKY 
 
 
This thesis represents a study of textile-impressed ceramics from Slack Farm, a Late 
Mississippian Caborn-Welborn phase site in Union County, Kentucky.  The goal of this study 
was to use the textile impressions to provide additional insight into Caborn-Welborn social 
organization.  The Caborn-Welborn phase represents the reconfiguration of communities in the 
Lower Ohio River Valley after the collapse of the Angel chiefdom and other nearby 
Mississippian polities.  Results indicate that there was an increase in textile structural variation in 
the fabric used for the impressions at Slack Farm and other Caborn-Welborn sites from earlier 
Mississippian assemblages.  Increased textile structural variation may be associated with the 
reconfiguring of the Caborn-Welborn social organization during this phase.  Textile types 
associated with Oneota tribal groups were also identified at Slack Farm and suggest Oneota 
women were in residence at the site.  Textile patterns assumed to be associated with an elite status 
were not identified in this study.  Overall, the textile-impressed assemblage reflects the response 
of weavers to changes in the Caborn-Welborn social organization. 
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 1. Chapter 1: Textiles and Textile Impressions at Slack Farm 
 
Introduction 
 This thesis presents the results of an analysis of textile-impressed ceramics from the late 
Mississippian Caborn-Welborn phase site of Slack Farm in Union County, Kentucky. This 
analysis was undertaken to see what information about the socio-political organization at the site 
could be determined from a sample of textile-impressed ceramics.  Previous research has 
suggested that activities typically associated with an elite presence, such as feasting and 
extraregional trade, were occurring at Caborn-Welborn phase sites, including Slack Farm (Green 
and Munson 1978, Pollack and Munson 1998, Pollack 1998, 2004, 2006).  However, these sites 
lack features such as mound construction and a concentration of prestige goods, traits also 
associated with an elite presence.  The individuals responsible for the organization of these 
activities are believed to be aspiring elites, aggrandizing lineage heads who may have sought to 
re-establish earlier chiefdom status patterns (Pollack 1998:378).  An analysis of the textile-
impressed ceramics was undertaken in an effort to contribute to the understanding of how socio-
political organization functioned at Slack Farm.  Previous research on the textile-impressed 
ceramics from this site, although limited, identified higher rates of structural variation and textile 
types previously unknown in the Southeast and further analysis was recommended (Drooker 
1992).  The selection of Slack Farm for this study was based upon this recommendation, as well 
as the size of the site and the high density of artifacts.  
By the beginning of the fifteenth century, the Angel chiefdom, and other Mississippian 
chiefdoms in and around the Ohio River Valley, had collapsed and the associated populations 
began to reorganize (Black 1967; Hilgeman 2000; Muller 1986; Pollack 2004).  Some of the 
Angel population is believed to have migrated downstream from the confluence of the Green and 
Ohio Rivers just west of Evansville, Indiana, to the confluence of the Ohio and Wabash Rivers 
(Green and Munson 1978; Pollack and Munson 1998; Pollack 1998 and 2004).  Other households 
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 may have relocated to this area following the collapse of Mississippian polities located along the 
Lower Ohio River to the west.  In this area, the remnants of these Mississippian polities 
developed the cultural traditions that are recognized today as the Caborn-Welborn phase.  These 
populations retained many traits from the earlier Angel chiefdom (Green and Munson 1978, 
Pollack 1998 and 2004).  Their villages were centered on plazas with similarly styled storage pits 
and wall-trench houses.  The crops also were similar, with the continued growing of maize, and 
starchy seed plants.  Pottery vessels also retained similar morphological characteristics but the 
methods with which they were decorated shifted from painted to incised and punctated designs 
(Pollack 2004).  Feasting and extraregional trade continued during the Caborn-Welborn phase.  
Many of these activities were organized and regulated by elites in earlier chiefdoms.  That they 
continued into the Caborn-Welborn phase would suggest that some degree of status 
differentiation continued following the collapse of the Angel Chiefdom.  However, other 
correlates of chiefly society, such as platform mound construction, separate elite residential areas, 
and a concentration of prestige goods at a regional administrative center, are absent (Green and 
Munson 1978; Pollack 1998 and 2004).  The reorganization of social and political relationships 
following the collapse of the Angel chiefdom raise questions about how these changes were 
reflected in material culture, specifically textiles. 
Textiles have been used successfully in delineating a variety of kinds of social 
organization, including instances of status differentiation (Adovasio 1986, Kuttruff 1988, Sibley 
and Jakes 1988, Scheffler 1988, Drooker 1992).  Analysis of textile impressions from Slack Farm 
has the means to define differences in the characteristics of the fabric used in the impressions and 
to see if any patterns that may be present are a reflection of the social organization of the 
population of the site.  Textiles are among the most sensitive classes of material culture in 
responding to changes in culture (Schneider 1987).  Different aspects of a culture, such as social 
organization, affect changes in the use of raw materials, methods of manufacture and 
embellishment, styles of the final product, and the circumstances under which a fabric is used and 
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 discarded.  Careful analysis of these items can provide information on a group’s social structure 
and contribute to the greater understanding of that culture. 
The purpose of this study was to analyze of a sample of textile-impressed ceramics from 
Slack Farm to gain insight into Caborn-Welborn social organization.  To achieve this purpose, the 
first goal of this thesis was to identify and describe the range of textile structures in the 
impressions present at Slack Farm.  This was followed by a comparison of this data set to other 
assemblages from earlier Mississippian sites and other Caborn-Welborn sites.  The textile 
structures from Slack Farm were identified using standardized terminology based on the work of 
Irene Emery (1966) and James Adovasio (1977), which allowed for the creation of detailed textile 
type descriptions.  In addition to qualitative descriptions of each textile structure, quantitative 
descriptions were generated through an analysis of the metric traits of the impressions.  This 
information, both qualitative and quantitative, produced a rich data set on textile utilization at 
Slack Farm.  This data set was then examined to determine if intersite patterns could be identified 
that reflect aspects of Caborn-Welborn social organization at Slack Farm.  
Relative to earlier Mississippian groups, Caborn-Welborn structural variation in the 
sample from Slack Farm was found to be much higher.  Greater structural variation may be a 
reflection increased social signaling between different social groups living at Caborn-Welborn 
settlements and with Oneota groups to the north and other Mississippian groups to the southeast.  
Also identified were textile structures typically associated with Oneota tribal groups.  These 
structures were found impressed on Caborn-Welborn pans and suggest that Oneota women had 
married into the village.  Overall, this research suggests a pattern at Slack Farm related to the re-
organization of the population after the collapse of nearby Mississippian chiefdoms and is 
consistent with the results of previous research. 
Slack Farm was continuously occupied from AD 1400 through AD 1700 and represents 
the largest Caborn-Welborn village (Pollack 1998 and 2004).  Eight discreet residential/mortuary 
areas were defined at the site with the five largest clusters centered on an oval-shaped plaza 
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 (Pollack 2004).  These areas consist of house basins, posts, storage pits, hearths, and an 
associated cemetery.  Based upon the settlement patterns, artifact assemblages, and other lines of 
evidence, the political organization during this phase was most similar to a confederacy, such as 
those seen among historic native populations (Pollack 1998, 2004).  The collapse of the Angel 
chiefdom and other nearby Mississippian polities created the opportunity for a restructuring of 
socio-political organization within the region.  As the population at Caborn-Welborn phase sites 
adjusted to the changing socioeconomic landscape in the Lower Ohio River Valley, their material 
culture was adapted to this process and is reflected in items such as textiles.  As preservation at 
Slack Farm did not allow for the recovery of the actual fabric, textile-impressed ceramics can be 
studied to help understand the Caborn-Welborn population’s response. 
The assumptions guiding this research were that the weavers at Slack Farm were 
responsible for producing the necessary textile items for their household, that the textiles 
produced by these weavers belonged to a technological system (Lemonnier 1989, 1993) within 
which social information was communicated through both the symbolic and functional qualities 
of the object, and that textiles produced within the household were also utilized in its ceramic 
production.  The assumption that weavers at Slack Farm produced the majority of the textiles 
consumed by their household stems from limited ethnohistoric evidence (Espinosa 1746 [1942]) 
that assigns this task to women.  The technological system of the textiles produced within the 
household represents the expression of social knowledge of the weaver, which includes their 
ideas about socio-political organization, in the symbolic and functional attributes of the textile 
(Lemonnier 1989: 156-7).  Textiles are used to signal ideas about status, gender, and ethnicity 
(Schneider and Weiner 1986), but they must also be functional objects.  Clothing, and other 
textile objects, may signal one’s membership within a specific tribal group, but they must still be 
functional as clothes.  These artifacts must be capable of providing protection from the elements 
and everyday activities, and the technological choices involved in their production reflect the dual 
nature of textiles (Lechtman 1977).  The functional attributes of a textile include its structural 
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 characteristics, such as textile structure, thread diameter, direction and angle of twist, and edge 
treatment (Petersen 1996). 
 Structural studies of textiles have been previously used to define social organization 
(Adovasio 1970, 1971, 1977, 1986; Barber 1991, Carr and Neitzel 1995, Heckenberger 1990, 
Kuttruff 1993, Schneider 1987, Schneider and Weiner 1986).  Changes in the direction of the 
twist of thread can be used to trace the movement of populations (Hyland 1997, Hyland and 
Adovasio 2000, Petersen et al. 1996, Petersen et al. 2000).  The use of designs and decorative 
elements can signal ideas about ethnicity and status (Swanton 1946, Kuttruff 1988, Schreffler 
1988).  Careful analysis of the technological choices made during the production of textiles, such 
as textile structure and thread quality, can reveal patterns that relate to these ideas.  When these 
attributes are examined in conjunction with one another, a more complete understanding of the 
technological system of a group can be determined.  
 The final assumption of this research was the idea that the textiles produced within a 
household were also used in the manufacture of ceramic pans.  This assumption has received 
little, if any, discussion in previous research but is a necessary part in any analysis of textile-
impressed ceramics.  This assumption does not mean that by impressing a ceramic vessel with a 
textile, it absorbed the textile’s symbolic qualities.  Here this assumption is tied to the 
technological system of textiles (Lemonnier 1989).  They were everyday objects, such as skirts, 
mantels, and shawls, and were the most expedient fabric available to a potter (Arnold 1985).  The 
size of these objects would have made them better suited for use in ceramic manufacture than 
rags, and the generally light wear on the resultant sample of impressions supports this idea.  
Taken together, it is these assumptions that have guided this research. 
 
Organization of this Thesis 
 This thesis is organized into seven chapters.  In the next chapter, I present background 
information on the archaeology of the Lower Ohio River Valley during the Caborn-Welborn 
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phase. In Chapter three, I briefly summarize textile analysis in the Southeastern United States on 
Mississippian period assemblages.  This chapter highlights information pertaining to Caborn-
Welborn social organization and status.  A discussion of the confusing nature of the terminology 
associated with textile analysis and its pitfalls is also presented in conjunction with the 
terminology that is used in this study. 
 In Chapter four, I outline the methods used in this study.  A discussion of the sampling 
methods employed in generating the data as well as the techniques involved in the actual data 
collection are summarized and illustrated.  This chapter also presents a more thorough treatment 
of the assumptions used in this research.  In Chapters five and six, I present the data gathered 
using these methods.  I focus upon the textile type descriptions in Chapter 5, while in Chapter six 
I present a statistical analysis of the data.  This analysis was conducted to understand and explain 
any trends or patterns present in the data. 
 I conclude this thesis in Chapter seven with a brief discussion of the results of this 
project.  This discussion summarizes the results of the analysis in relation to Caborn-Welborn 
social organization.  Also, avenues for further research are proposed and briefly discussed.
 2. Chapter 2: Origin and Influences of the Caborn-Welborn Phase and Slack Farm 
 
Introduction 
The goal of this chapter is to present background information on the Caborn-Welborn 
phase and Slack Farm.  The roots of the Caborn-Welborn phase can be traced to the earlier Angel 
chiefdom.  Much of the social processes that shaped the cultural history of Caborn-Welborn sites, 
such as Slack Farm, originated with this chiefdom.  Understanding these origins and influences, 
and how they impacted individuals during this phase, can shed light on interpretations of status 
based on material culture.  
The goal of this project was to analyze a sample of the textile-impressed ceramics from 
Slack Farm in an effort to generate a better understanding of Caborn-Welborn social organization 
at that site.  Caborn-Welborn phase sites, including Slack Farm, lack some of the traits associated 
with an elite status, such as mound building, and do not appear to have maintained the same level 
of socio-political organization as the earlier Ohio Valley chiefdoms (Green and Munson 1978, 
Pollack 2004, Peebles and Kus 1977).  However, previous research has shown that activities most 
commonly associated with Mississippian elites, such as feasting and the development of new 
trade partners, were taking place during the Caborn-Welborn phase (Pollack 2004, 2006).  An 
analysis of the textile-impressed ceramics from Slack Farm may provide additional information to 
understand how socio-political organization would have influenced material culture at the site.  
Previous analysis of textiles in the Southeastern United States has been successful in identifying 
different social patterns, and includes helping to define socially discrete groups such as elites 
(Kuttruff 1998, 1993; Schreffler 1988).  These studies have focused on how differences in the 
characteristics of textiles, such as raw material and weave, corresponded to differences in social 
status.  The previous success of similar research to identify differences in social status has shown 
that textile analysis may help further define social process at Caborn-Welborn phase sites. 
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 The Late Prehistoric in the Lower Ohio River Valley 
 Green and Munson initially defined the Caborn-Welborn phase as “a late Mississippian 
occupation centered near the mouth of the Wabash River in the Ohio Valley…[lacking] a single 
large village or town dominating the settlement pattern; instead it is characterized by a number of 
smaller settlements dispersed along the floodplains and terraces” (1978:294).  Radiocarbon dates 
from Caborn-Welborn phase sites have placed this phase beginning at approximately AD 1400 
and ending roughly at AD 1700 (Green and Munson 1978; Pollack 1998, 2004).   
The roots of the Caborn-Welborn phase are believed to be in the decline and collapse of the 
nearby Angel chiefdom (Pollack 2004:2-3).  Chiefdom collapse was a common trend among 
Mississippian polities in the Southeastern United States, signaled by a decline in population 
density, in extraregional exchange, and in sociopolitical complexity (Anderson 1994).  
Populations associated with the earlier Mississippian chiefdoms of Cahokia, Kincaid, Wickliffe, 
and others appeared to have mostly dispersed, creating what is now referred to as the “Vacant 
Quarter” (Figure 2-1) centered in Illinois, Indiana, and Kentucky (Williams 1990).  However, the 
Vacant Quarter was not completely devoid of settlements.  Caborn-Welborn phase sites are 
located in the Vacant Quarter along an approximately 100 km stretch the floodplain of the Ohio 
River from near Geneva, Kentucky to the mouth of the Saline River in Illinois (Green and 
Munson 1978; Pollack 1998, 2004; Cobb and Butler 2002). 
 
The Angel Phase 
 The Angel site (Figure 2-2) was the largest Mississippian mound center in the Lower 
Ohio River Valley and the center of the Angel chiefdom, lasting from approximately AD 1100 to 
1400 (Green and Munson 1978, Hilgeman 2000, Pollack 2004).  The Angel site encompassed 
more than 40 hectares along a bluff on the Ohio River upstream from the Green River in Indiana 
(Hilgeman 2000, Muller 1986).  A palisade enclosed the site and 11 mounds were constructed 
around the central plaza.  A large, multilevel, pyramid-shaped platform mound dominated 
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 Figure 2-1: Vacant Quarter showing the location of the Caborn-Welborn area (Pollack 1998:3) 
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 Figure 2-2: Mississippian sites in relation to the Caborn-Welborn region (Pollack 1998:59) 
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the center of the site (Black 1967, Hilgeman 2000, Muller 1986) and the population for the Angel 
chiefdom is estimated at a few thousand individuals (Green and Munson 1978).   
The Angel chiefdom possessed many traits typical of a Mississippian polity, such as a 
settlement hierarchy and mound construction, which reflected social differentiation and ranking 
within the population (Green and Munson 1978, Muller 1986, Peebles and Kus 1977, Pollack 
2004).    The majority of the population of the chiefdom seems to have been concentrated at and 
within the vicinity of the Angel site with smaller villages, agricultural farmsteads, and hamlets 
scattered in the surrounding areas (Green and Munson 1978:319).  The small village and 
habitation sites near Angel share a similar ceramic and artifact assemblage indicative of an 
association with this administrative mound center (Hilgeman 2000:16).  While these smaller 
settlements shared some material culture with Angel, they had less access to non-local raw 
materials and goods (Pollack 2004:21).  Also, few burials have been found away from Angel, 
suggesting the mound center was the preferred cemetery locality during this phase (Schurr 1992; 
Pollack 2004:15).  The Angel site, being the largest community and the only site with mounds 
and cemeteries, represented the ritual and political center of the Angel chiefdom. 
Within the Angel site, house construction may have been a further expression of social 
differentiation (Schurr 1992:306).  The platform mounds were constructed to varying heights and 
some of the houses built on top would have been situated higher than others.  The height of an 
individual’s house, or even one’s proximity to a mound, would have been an indication of social 
status at Angel and within the chiefdom. 
Of the 310 burials identified and excavated at the Angel site, 281 provided information 
about how individuals were treated at death (Schurr 1992:307) and can be used to assess 
hierarchical ranking and status (Peebles and Kus 1977:431).  Placement of the grave, how the 
body is treated, and the amount and quality of the materials included in the burial are indicative of 
status.  The position of interment and treatment of the body at death were highly variable at Angel 
 11
 (Schurr 1992).  The average burial was fully extended and the majority of graves were located in 
an area of the site that was used as a cemetery.  A small number of disarticulated burials were 
recovered from excavations in one mound; however, it is not known if these individuals were 
interred contemporaneously with or post-date the occupation of Angel.  Slightly less than 10 
percent of the identified burials included utilitarian grave goods, such as undecorated pottery, 
bone awls, and chipped-stone tools, or items of personal adornment, such as shell and pottery 
earpins, a bone bead, and a copper crescent.  Decorated pottery was only associated with two 
burials, an infant and an adolescent.  Given the size of the Angel site and the amount of mound 
construction that occurred, differences in mortuary practice and the use of grave goods may not 
have been as important in expressing hierarchical ranking as were daily reminders of status 
position, such as house placement.  The burials from the cemetery may be more of a reflection of 
the general population than the ruling elite (Schurr 1992:314).  The importance of the elite of the 
Angel chiefdom may have come more from their ability to organize communal activities, such as 
feasting, than from their control of non-local goods (Pollack 2004:18).  The demise of the Angel 
chiefdom, as well as other Mississippian chiefdoms, in the fifteenth century were most likely due 
to a combination of internal and external factors (e.g. crop degradation and a breakdown of the 
flow of prestige goods) that undermined the perceived prestige of the elite.  
 
The Caborn-Welborn Phase 
 Centered in a region slightly downstream from the Angel site at the mouth of the Wabash 
River, more than 80 Caborn-Welborn phase sites have been identified along a roughly 100 km 
stretch of the Ohio River (Figure 2-3) (Green and Munson 1978; Pollack 1998, 2004, & 2006; 
Pollack and Munson 1998).  Radiocarbon dates place the beginning of the Caborn-Welborn phase 
during the collapse of the Angel chiefdom (Pollack 2004:24).  The overlapping of radiocarbon 
dates and similarities in Angel and Caborn-Welborn material culture suggest some cultural 
continuity between these two phases. Caborn-Welborn phase sites continued to be located along 
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 Figure 2-3: Caborn-Welborn region in relation to other contemporaneous regions (Pollack 
1998:14) 
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 the floodplain levees of the Ohio River and included similar settlement types, such as small 
villages, hamlets, and farmsteads (Green and Munson 1978, Pollack 2004:27).  However, 
cemeteries were no longer restricted to just one site but were present at several small and large 
villages (Pollack 2004:113).  The absence of a regional mound center distinguishes the Caborn-
Welborn settlement hierarchy from that of the Angel chiefdom and other Mississippian 
chiefdoms.  Regional mound centers were the focal point of Mississippian political power 
(Anderson 1994, Barker and Pauketat 1992, Welch and Butler 2006) and the absence of such a 
center points to a decentralization of political power during the Caborn-Welborn phase.  
However, Caborn-Welborn phase sites did retain a settlement hierarchy, which points to some 
degree of political ranking.   
Similar sets of crops including maize, squash, tobacco, and starchy seeded plants 
continued to be grown, and wild resources associated with the river were exploited.  Similar stone 
tool types have been identified at sites from both phases and include flaked-stone hoes of Mill 
Creek and Dover chert as well as triangular projectile points and knives (Green and Munson 
1978:302).  Artifacts and imagery associated with the Southeastern Ceremonial Complex have 
also been recovered from Caborn-Welborn phase sites and show continuity from the Angel phase 
as well as interaction with other Mississippian polities (Green and Munson 1978:303).  
“Thunderbird” and “weeping eye” images have been found on some objects and Mississippian-
style slate and shell gorgets and cannel coal disks also are recovered at these sites. 
Many traits of the Caborn-Welborn ceramic traits also show continuity in manufacture 
and use from the Angel phase (Pollack 2004:124).  For instance, similar bowl, jar, pan and bottle 
forms were manufactured (Green and Munson 1978:300).  Trends in ceramic manufacture that 
started during the Angel phase also continued into the Caborn-Welborn phase and include a 
widening and thinning of the jar handles, an increase in the decoration of bowls with notched or 
beaded rims, and an increase in the number of shallow bowls with out-slanting walls (Pollack 
2004:28-9).  Decorative ceramic types from the Angel phase and the Caborn-Welborn phase 
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 included Angel/Kincaid Negative Painted, Old Town Red, O’Byam Incised/Engraved, Manly 
Punctate, and Matthews Incised (Pollack 2004:76).  Series of line-filled triangles are still a 
common decorative motif and similar ceramic objects include pestles, disks, earplugs, and owl 
effigy pendants (Pollack 2004:131).  When considered together, the continuation of these ceramic 
traits as well as the similarity in settlement patterns and stone tools from the Angel phase through 
to the Caborn-Welborn phase suggest a common population.   
Caborn-Welborn phase sites can be differentiated from earlier Angel phase sites by a 
change in ceramic decoration, the lack of a regional mound center, and other changes in material 
culture and mortuary practices (Green and Munson 1978, Pollack 1998, 2004, 2006).  The 
primary motif used in Caborn-Welborn Decorated ceramics was a series of rising and descending 
triangles filled with either lines or punctuations (Pollack 2004:51).  This decorative motif is 
similar to earlier motifs used within the Angel chiefdom but it was executed in a different 
manner.  Also, decorated ceramics with motifs similar to those of the Oneota (Figure 2-4) and 
other Southeastern Mississippian populations (Figure 2-5a and b) have been identified, which 
reflect interaction with groups to the north and a continued extraregional interaction initiated 
during the earlier Angel phase with groups to the southwest (Pollack and Munson 1998:190, 
Pollack 2004:63-76).  Trace element analysis of these ceramics has shown that they were 
manufactured at Caborn-Welborn sites and were not imported (Shergur et al. 2003).   
Caborn-Welborn Decorated ceramics (Figure 2-6) are found in greater numbers in 
storage/trash pits than other ceramic types (Pollack 1998, 2004, 2006; Pollack and Munson 
1998:193).  It is possible that Caborn-Welborn Decorated vessels were used for public 
ceremonies that helped to strengthen intra- and extraregional relationships.  The process through 
which these relationships were strengthened may have included the exchange of marriage 
partners.  The placement of ceramic vessels with the deceased can be viewed as a continued 
participation in at least some of the rituals of the Southeastern Ceremonial Complex (Pollack 
2004). 
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 Figure 2-4: Oneota-like designs on Caborn-Welborn ceramics made from local clays (photo 
courtesy of David Pollack) 
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 Figure 2-5: Central Mississippi Valley ceramics 
 
 
(Pollack 1998:135) 
 
 
(Pollack 1998:130) 
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 Figure 2-6: Caborn-Welborn Decorated Jar fragment from Slack Farm (photo courtesy of David 
Pollack) 
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 Other changes in the material culture from the Angel to the Caborn-Welborn phase 
include the introduction of large numbers of triangular endscrapers (Figure 2-7) and the 
acquisition of Euro-American trade items such as brass or copper tubes, coils, and bracelets 
(Green and Munson 1978:303, Pollack 2004:78).  Also, catlinite disk pipes (Figure 2-8), slate 
gorgets, cannel coal disks, and shell-mask gorgets are found at Carbon-Welborn phase sites.  
Changes in the mortuary practices at Caborn-Welborn phase sites include an increase in 
the number of grave goods buried with individuals and the location of cemeteries (Pollack 
2004:32).  The location of cemeteries at or around village sites is a change from the earlier Angel 
chiefdom.  Burials appear to have been primarily interred at the mound center in the earlier phase 
but then are associated with several village sites during the Caborn-Welborn phase (Pollack 
2004:119).  Cemetery placement is also not consistent; some cemeteries were placed within the 
village while some were placed on nearby bluff-tops (Pollack 2004:119, 165).  However, Caborn-
Welborn phase cemeteries were always relatively close to a village.   
Overall, Caborn-Welborn phase sites exhibit enough similarities with the earlier Angel 
phase to suggest a common social identity and some continuity from one phase to the next.  Also, 
influences from extraregional interaction with Oneota groups and other Mississippian polities are 
present in the Caborn-Welborn material culture.  Differing amounts of decorated ceramics and 
mortuary trends in the Caborn-Welborn region point to subgroupings of sites; materials in central 
and eastern Caborn-Welborn phase sites show a greater continuity with the Angel chiefdom and a 
stronger Oneota influence while western sites are more aligned with southern Mississippian 
polities (Figures 2-2 and 2-3) (Pollack 2004:203).  These subgroups do not appear to represent a 
different cultural tradition, but do suggest that western sites interacted more with Mississippian 
polities to the south. 
While the political structure of the Caborn-Welborn phase was more decentralized than 
the earlier Angel chiefdom, there are still signs of a hierarchy. Large villages were the most 
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Figure 2-7: Caborn-Welborn phase projectile points and endscapers (Pollack 1998:47) 
 
 
 
 
Figure 2-8: Caborn-Welborn phase catlinite stone pipes (photo courtesy of David Pollack) 
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probable focal points of ceremonies and were home to aspiring elites or other aggrandizing 
individuals who competed and cooperated with one another at various times (Pollack 2004:179, 
190).  Throughout the Caborn-Welborn region, the population would have been linked by a 
common ideology, by kinship, and by political alliances.  Following the demise of the Angel 
chiefdom, power may have shifted from a centralized elite to a decentralized leadership that 
resided at several large villages (Pollack 1998:425). 
 
The Site of Slack Farm 
 Located on a terrace that projects from the base of the Ohio River bluffs and its 
associated levee in Union County, Kentucky, the site of Slack Farm is the largest Caborn-
Welborn phase site in the region. It encompasses more than 14 ha, and it is the most centrally 
located village in the region (Figure 2-9 and 2-10) (Pollack 2004:101, Pollack 2006:317).  Sidney 
Lyon (1871) conducted the first survey and testing of Slack Farm and other sites in Union County 
for the Smithsonian Institution in the late 1800s.  It was not until C. Wesley Cowan collected a 
small sample of artifacts from the surface of Slack Farm that it was officially designated as a site 
(Pollack 1998:272, Tune 1991).  Slack Farm was not investigated again by archaeologists until 
early in 1988 when the site was heavily looted (Pollack 1998:272).  Over 450 looter’s holes were 
investigated and most of the materials recovered from Slack Farm come from these excavations.  
All disturbed contexts at the site were examined and hundreds of features were mapped.  
Radiocarbon and flotation samples were recovered from select features (Table 2-1).  A minimum 
of 650 to 750 burials was disturbed by looters at the site (Pollack 2004:103).  Despite the 
destruction caused by the looters, archaeologists were able to learn a considerable amount about 
the site’s Caborn-Welborn component. 
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Figure 2-9: Middle Caborn-Welborn phase sites by regional subdivision (Pollack 1998:179) 
 
 
Note: Not all Caborn-Welborn phase sites are illustrated 
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Figure 2-10: Map of Slack Farm (Pollack 1998:273) 
 
 
 
 
 
Table 2-1: Radiocarbon dates for Slack Farm 
 
Sample No. Age BP Calibrated date Material 
ISGS-2849 640±70 1270 (1307, 1360, 1379) 1430 Corn 
Beta-62688 630±60 1280 (1310, 1353, 1385) 1430 Wood 
Beta-62695 600±50 1290 (1328, 1333, 1395) 1430 Wood 
ISGS-2851 570±70 1290 (1403) 1450 Corn 
Beta-62689 570±50 1300 (1403) 1440 Corn 
Beta-62690 550±50 1300 (1408) 1440 Corn 
ISGS-2850 470±70 1320 (1438) 1630 Corn 
Beta-62694 420±50 1420 (1454) 1640 Corn 
ISGS-2853 390±70 1410 (1478) 1650 Corn 
Average 541±19 1400 (1410) 1430  
Note: From Pollack 2004:16, Munson 2000, Pollack and Munson 1998 
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 Features identified during the excavation of the residential area at Slack Farm included 
house basins, post-holes, hearths, and small and large pits.  Houses were constructed in a manner 
very similar to earlier Angel phase settlements—wall trenches set in shallow basins with the sides 
of the structures covered in wattle and daub. Large pits were located in close proximity to the 
house basins, and some were as large as 2 meters in diameter and depth (Pollack 2004:103).  
Sprouted corn kernels and other remains suggest that these large pits were used to store foodstuffs 
and were able to sustain enough individuals so that not all of the food was consumed before it 
spoiled.  Mapping of these structures and storage pits shows they occur in seven discrete clusters 
around a large, central plaza and each cluster is situated adjacent to or near a cemetery (Figures 2-
11, and 2-12) (Pollack and Munson 1998:166).  An eighth cluster was defined as an 
amalgamation of nearby structures and storage pits.  Evidence from radiocarbon dates, 
examination of human remains, and other aspects of material culture, point to the residential areas 
and cemeteries being contemporaneous and occupied for the duration of the Caborn-Welborn 
phase (Pollack 1998:272, Pollack and Munson 1998).  As with other Caborn-Welborn sites, there 
is an absence of platform mounds. 
Over 350,000 ceramic sherds were recovered from Slack Farm and slightly more than 
30% of the approximately 15,000 analyzed rims, appendages, and decorated sherds, were 
classified as Caborn-Welborn Decorated (Pollack and Munson 1998:166, Pollack 1998:283).  
Caborn-Welborn Decorated ceramics were not found equally in all contexts at Slack Farm.  Only 
18.4% of the analyzed ceramics recovered from house contexts were classified as Caborn-
Welborn Decorated while 53.4% of the ceramics recovered from pits were of the same type 
(Pollack 2004:103).  This is a similar pattern found at other Caborn-Welborn phase sites and may 
represent jars that were meant to be seen by individuals outside one’s household.  These vessels 
may have been used in feasting activities or other ritual occasions organized by aspiring elites 
(Hayden 2001:30-1).   
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 Figure 2-11: Example of a residential/mortuary cluster at Slack Farm (Pollack 1998:275) 
 
 
 
 
Figure 2-12: Burials at Slack Farm (Pollack 1998:274) 
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Ceramic types associated with feasting activities (i.e. used in the preparation, serving, and 
consumption of food and included pans and bowls) are also more common at villages than 
smaller farmsteads and hamlets and may signify a higher occurrence of these activities at larger 
sites to foster group cohesiveness (Pollack 2006:313).  The average diameter of some types of 
ceramics associated with food preparation and serving was also generally larger at Slack Farm 
than other sites (Pollack 2004:174).  This again points to the greater importance of larger serving 
vessels for feasting at Slack Farm. 
Nearly 5,600 sherds recovered from Slack Farm were fabric, net, or cord impressed 
(Henderson 1999 & 2003, Henderson et al. 1996, Pollack 1998, Pollack and Munson 1998).  
These impressions were found on the exterior of Late Mississippian pans (Kimmeswick Fabric-
impressed); large, shallow ceramic vessels coarsely tempered with shell (Pollack 2004).  These 
pans would have been used in the preparation and consumption of food and were primarily 
recovered from household contexts at Slack Farm.  Previous research on these impressions is 
detailed in the next chapter. 
 Ceramics decorated with motifs similar to those used by other Mississippian polities and 
Oneota tribal groups also were found at Slack Farm (Pollack 1998, 2004, 2006) and trace analysis 
of these sherds points to local manufacture (Shergur et al. 2003).  There is a preference for the 
Mississippian-like ceramics being found within burials while the Oneota-like ceramics were 
found in association with pits and venues related to the public consumption of food.  The 
Mississippian-like ceramics appear to show a continued association with at least part of the 
Southeastern Ceremonial Complex by individuals at Slack Farm while the Oneota-like ceramics 
indicate a strengthening of the relationship between individuals at the site and the Oneota.  This 
relationship may have been strengthened through the exchange of women between the groups 
and, assuming women were the primary potters, would help to account for the presence of 
Oneota-like ceramics made of local clays at Slack Farm (Pollack 2004:195-6). 
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  Examination of burials at Slack Farm showed that the deceased were typically interred in 
an extended position in parallel rows (Pollack 2004:106).  Some burials were found one on top of 
one another but there was little disturbance of the earlier burial.  The consistent alignment and the 
lack of disturbance between burials indicate that the cemetery was maintained and graves may 
have been marked in some fashion.  Items interred with the deceased were generally placed near 
the torso and included Mississippian-style ceramic vessels; disk pipes; copper or brass beads, 
tubes, bracelets, and coils; shell beads and ear plugs; conch shell bowls; and glass beads (Pollack 
2004:106).  Differences in the grave goods in these cemeteries may indicate status differentiation, 
however, there is little contextual information on the patterning of these items at the site and 
further testing is required (Pollack 2006:317).  There is a higher incidence of some ceramic 
forms, such as long-necked bottles and effigy bowls, which are similar to some Mississippian 
types, in burials at Slack Farm than in other Caborn-Welborn cemeteries.  The higher occurrence 
of such ceramics may be an indication of a greater role that individuals at Slack Farm played 
within in the Caborn-Welborn region.  The association of cemeteries with residential clusters at 
Slack Farm may represent related kin-groups residing in the different areas but further 
investigation is needed to understand how they were used (Pollack 1998:270, 2004:113). 
 When the central location of Slack Farm, the size of the site, and the quantity of artifacts 
recovered are considered together, it becomes apparent that this site was an important Caborn-
Welborn settlement (Pollack 1998, 2004, 2006).  A greater emphasis appears to have been placed 
on objects associated with the public consumption of food than at other sites, and this may be 
related to feasts or other rituals to foster group cohesion staged by aspiring elites.  However, the 
lack of platform mounds and other architectural features that may demarcate elite areas suggests 
that social ranking at Slack Farm did not achieve the same degree of social differentiation as that 
of the Angel polity. 
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 The Place of this Research 
 Previous research at Slack Farm has shown it may have been a focal point of social and 
political activity during the Caborn-Welborn phase (Pollack 2006:317).  Higher proportions of 
ceramics associated with large-scale preparation and consumption of food has shown that such 
public rituals were more important at Slack Farm than other Caborn-Welborn phase sites.  Also, 
there is evidence for the expansion of the interaction sphere of this population and the movement 
of individuals from Oneota tribal groups into the site.  It is still unclear what role these 
individuals had within the site.  The nature of these activities, and how the population at Slack 
Farm interacted, still needs further research.  Material culture may provide additional insights into 
these activities and interactions within the population and textiles are among the classes of 
material culture most affected by these processes.  The textile-impressed ceramic assemblage 
from Slack Farm provides an opportunity to explore what trends may be present that relate to 
these ideas.  This will help to provide a better understanding of how to define such activities at 
other sites during the Caborn-Welborn phase as well as other Late Prehistoric occupations. 
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 3. Chapter 3: Mississippian Period Textile Analysis in the Southeastern United States 
 
Introduction 
This chapter presents a brief synopsis of previous research on textiles in the Southeastern 
United States and at Slack Farm.  The intent is to show how textiles have come to be used in 
archaeological studies of material culture that relate to the research questions of this project.  The 
temporal focus of this discussion will be restricted to the Mississippian period.  This chapter will 
also detail what is known about the textile tradition at Slack Farm and help to relate the goals of 
this project to the study of textiles. 
Research into Native American textiles has a long history in the Southeast and elsewhere 
in the United States.  Early explorers and travelers would sometimes include descriptions of the 
weaving traditions of the native groups that they encountered, but such descriptions were not 
detailed.  This ethnohistoric information has aided textile researchers in understanding the objects 
they analyze by providing a context for the use of some items, but these descriptions often lack 
the structural and technical information that is needed to understand the textile’s role within a 
given society.  Also, textiles have received far less attention from researchers than artifact classes 
such as pottery or lithics (Schneider and Weiner 1986, Schneider 1987), a problem that was 
recognized by early researchers (e.g. Holmes 1896, Miner 1936).  Most textiles are constructed 
from organic materials that do not survive common depositional environments, and as such they 
are rarely encountered.  Consequently, many researchers are unaware of the probable textile 
traditions that once existed in the regions they study (Drooker 1992), and textiles often are only 
discussed within the footnotes of larger works (Ericksen et al. 2000:60).  These are problems that 
have plagued textile researchers from the very beginning. 
 The earliest textile analysts sought to describe the textiles they encountered.  They 
described the fabric type and its designs and offered commentary on how they felt the textiles 
were produced and used, but the terminology used varied from fabric to fabric and from 
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 individual to individual.  Therefore, comparison among textile assemblages based on this 
literature has been difficult (Minar 1995).  Also, these descriptions gave little thought to 
classifications or the textile’s relationship to other textile assemblages (Minar 1995, Schneider 
1987).  Over time, this changed and consideration of such practices is seen in the recent work of 
textile researchers.  Textiles have begun to be recognized for their importance in the clues they 
offer for understanding the socio-political characteristics of a group.  James Adovasio (1986) and 
James Petersen (2000) have succeeded in using textiles to analyze the movement of social groups 
while researchers like Jenna Kuttruff (1986) and Virginia Schreffler (1988) have shown that 
textiles may also reflect social status in burial contexts.  Comparisons of textiles within and 
between sites and regions as well as the development of more comprehensive methodologies 
sparked new and exciting avenues of textile research that are still being explored. 
 
Earliest Ethnohistoric Descriptions 
 The first descriptions of southeastern Native American textiles come from the chronicles 
of the De Soto expedition in North America from 1539-1543.  With each new cacique, or chief, 
that De Soto and his men met, gifts of food, animal skins, and blankets, were presented as a sign 
of peace to De Soto (see Clayton et al. 1993 for an updated translation of the chronicles of De 
Soto).  The clothing is described as “blankets of both coarse and fine linen.  They make the thread 
from the bark of the mulberry trees; not from the outside but rather the middle; and they know 
how to process and spin and prepare it so well and weave it, that they make very pretty 
blankets…The thread is such that he who found himself there certified to me that he saw the 
women spin it from that bark of mulberry trees and make it as good as the most precious thread 
from Portugal…” (Oviedo 1851 reprinted in Clayton et al. 1993:271).  These blankets are also 
described as shawls or mantles that were a part of the tribute paid to the cacique (Elvas 1557 
reprinted in Clayton et al. 1993:75, 83).  The textiles were woven from mulberry bark, nettle, or 
an unidentified flax-like fiber, and some included feathers.  Colors described for the fabric 
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 include white, green, vermillion, and yellow, which would have been applied through dyeing or 
painting.  De Soto’s chroniclers mention the presence of textiles and clothing being interred with 
the burials of nobles and cloaks of prized animal skins being restricted to elite classes (Swanton 
1946:440).  While the descriptions from De Soto’s chronicles only hint at the textile tradition 
present in the North America, it does show that the textiles produced by these populations were of 
high quality and value. 
 Accounts of Le Page du Pratz and James Adair provide slightly more detailed 
information on the textile and weaving traditions of Native Americans; however, these accounts 
are from the 1700s, 200 years after De Soto’s expedition.  The textiles and other aspects of their 
production had been influenced by contact with Euro-Americans, but the information provided is 
still a viable link to pre-contact technologies.  Du Pratz describes the manufacture of mantles 
from mulberry fiber: 
 
The bark they take from young mulberry shoots that rise from the roots of trees 
that have been cut down; after it is dried in the sun they beat it to make all the 
woody part fall off, and they give the threads that remain a second beating, after 
which they bleach them by exposing them to the dew.  When they are well 
whitened they spin them about the coarseness of pack-thread, and weave them in 
the following manner: they plant two stakes in the ground about a yard and a half 
asunder, and having stretched a cord from the one to the other, they fasten their 
thread of bark double to this cord, and then interweave them in a curious manner 
into a cloak of about a yard square with a wrought border round the edges.  (du 
Pratz [1774] 1975:363) 
 
 
This description of the weaving among the Natchez of the Louisiana territory would have 
produced a textile very similar to those manufactured prehistorically and one may assume that 
this technology did not change a great deal after contact with Euro-Americans.  Further support of 
this comes from du Pratz’s descriptions of woven, colored figures in some textiles (du Pratz 
[1774] 1975:361) that are also known from Mississippian sites such as Spiro Mound in Oklahoma 
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 (King and Gardner 1981).  These descriptions show that there was at least some continuity in 
weaving traditions from prehistory to the 1700s. 
 Adair provides a similar description of the manufacture of textiles and some elaboration 
on the accoutrements associated with the weaving process.  Adair describes the use of a distaff 
and a clay weight for spinning thread (a spindle and spindle-whorl) (Adair [1775] 1930:453) 
whereas prehistoric spinning in the Southeastern United States was thought to mainly encompass 
thigh-spinning (see Alt 1999 for an example of spindle-whorls in the American Bottom).  Spindle 
spinning would allow for the creation of finer threads composed of more plys than what is 
thought possible with thigh-spinning.  Spindle spinning was more common prehistorically in the 
Western United States, Mesoamerica, and South America, where the average thread diameter was 
smaller and more tightly twisted than what is encountered in the Southeast (Teague 1998).  Also 
described by Adair is the use of cane as a shuttle in the actual weaving of the textiles (Adair 
[1775] 1930:453).  There is no other mention or identification in the use of shuttles, or shuttle-
like implements, in the Southeast.  The use of spindle spinning and shuttles in textile production 
in Adair’s accounts may represent a more complex set of manufacturing techniques for fabric in 
the prehistoric Southeast than has been previously assumed or may represent the adoption of 
techniques from other regions (i.e. the Western United States or Europe).  The colorful figures 
woven on textiles noted by du Pratz are also noted but Adair mentions that these figures may also 
be painted on and included scenes depicting the social roles of individuals (Adair [1775] 
1930:453-4).  Painted images on textiles are known from several Southeastern Mississippian 
sites, including Spiro Mound and Etowah Mound.  Concerning the raw materials used in the 
weaving, Adair mentions mulberry bark, nettle, and bison hair, as well as the use of feathers and 
beads for further embellishment. 
 Unfortunately, the information on textiles and weaving recorded in early ethnohistoric 
accounts of the Southeastern Native Americans is not as detailed as one would like.  There is no 
direct mention of the use of twining, but du Pratz’s descriptions of a “curious manner of 
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 weaving” may be an indication of its use.  Loom-woven fabric using plain weave would have 
been the norm in the 1700s and it is unlikely that du Pratz would have encountered frame-based 
twining of the kind used by Native Americans prior to his residence in the Louisiana territory.  
This textile technique had not been used to produce clothing in Europe for several hundred years 
and during the 1700s would have been used primarily for basket-making (Barber 1991).  The raw 
materials and methods of decoration described have been identified in some archaeological textile 
fragments from the Southeast.  De Soto’s chronicles also provide information on the differential 
use of certain textiles based on social class.  This information supports ideas concerning textile 
use by prehistoric Southeastern populations proposed by textile researchers. 
 
Early Textile Analysis in the Southeast 
 The earliest and most comprehensive textile reports published come from William Henry 
Holmes.  In 1884, Holmes published Prehistoric Textile Fabrics of the United States, Derived 
from Impressions on Pottery and in 1896 the Prehistoric Textile Art of the Eastern United States, 
both through the Smithsonian Institution’s Bureau of American Ethnology, and was the first to 
publish specifically on the textiles of the New World (Drooker 1992).  Holmes had undertaken 
the study of the textile impressions encountered on ceramic sherds from archaeological sites and 
was one of the first to recognize the variety of textile types present in the New World.  His 1896 
study was a summary of the textile traditions then defined for the eastern United States.  
Holmes’s analysis of the textile impressions led him to the conclusion that the textiles were 
impressed upon pottery to aid in the manufacture of the pot to regulate the drying of the clay 
(Holmes 1884).  As Holmes states: 
  
The inference to be drawn…is that the fabric was applied to the exterior of the 
vessel after it was completed and inverted, for the purpose of enhancing its 
beauty.  When we recollect, however, that these vessels were probably built for 
service only, with thick walls and rude finish, we are at a loss to see why so 
much pains should have been taken in their embellishment. It seems highly 
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 probable that, generally, the inspiring idea was one of utility, and that the fabric 
served in some way as a support to the pliable clay, or that the network of 
shallow impressions was supposed to act after the manner of a degraissant to 
neutralize the tendency to fracture. (Holmes 1884:409) 
 
 
 Holmes recognized the potential of Native American textiles and their utility in aiding an 
archaeological understanding of prehistory.  As he states at the conclusion of his 1896 study of 
textiles, “The lesson of the prehistoric textile art of [the] eastern United States is simple and 
easily read, and goes far to round out the story of native occupation and culture” (Holmes 
1896:46).  Holmes rightfully recognized the information that a study of textiles could impart and 
paved the way for future generations.   
 While Holmes’s work was one of the earliest to recognize that textile impressions on 
pottery were an avenue of research worth pursuing in the Southeast, Holmes offered no 
discussion of a chronology or comparison between the textiles of different sites.  Holmes divided 
the textile impressions within his sample into broad groups based on similarities in the 
appearance of the textiles.  He discussed each group as a whole regardless of the mixing of 
impressions from different sites and periods.  Holmes’s goal in this early work was not to analyze 
the textile impressions that he examined, but rather he wished to present a review to make other 
researchers aware to the impressions’ existence and research possibilities (Holmes 1884:397).  In 
doing so Holmes’s grouping of textile types was one of the first classification systems used and a 
precursor to the current systems in use today. 
 Recognizing that ethnographic textiles and weaving techniques can be used to trace 
relationships between ethnic groups, Horace Miner applied this idea to archaeological textiles in 
the Southeast (Miner 1935,1936:181).  Miner’s 1935 thesis examined textiles that were in 
museum collections and archaeological assemblages as well as what had been described in 
literature to piece together a textile chronology for the Southeast.  Miner noted the potential use 
of twist direction to define ethnic groups, called for standardized metric measurements (1936:187, 
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 189), and was able to discern that different textiles, and their associated manufacturing 
techniques, represent different archaeological cultures (Miner 1936:192).  Also, Miner noted the 
confusion of terms used by different authors and the need for a standardized terminology that 
may be used for all textile materials (Miner 1936:184).  Miner’s terminology was based upon 
differences in the structural elements of the textiles he analyzed.  While some of this original 
terminology is no longer in use, it is an early first step in a broader understanding of the role of 
textiles in prehistory.  It would be several decades before Miner’s suggestions would be widely 
used by textile analysts. 
 While Holmes and Miner were among the first to recognize the importance of textile 
analysis, the Spiro Mound textiles were the first assemblage to be intensively described and 
analyzed.  Spiro Mound in Oklahoma was a major mound center during the Mississippian Period 
and important in the Southeastern Ceremonial Complex (King and Gardner 1981; Muller 1986).  
From 1933 to 1936, Spiro was heavily looted (Trowbridge 1938; Willoughby 1952; King and 
Gardner 1981).  Looters dug into all the mounds in a search for artifacts and left the site almost 
completely destroyed; the ground was described as being littered with textile fragments as the 
stolen artifacts were divided (Willoughby 1952:108).  The full degree preservation at Spiro will 
never be completely known but based upon private and museum collections that have been 
examined, the preservation of textiles and other perishable artifacts exceeded that of Cahokia, 
Etowah, and Moundville, and was nearly perfect (King and Gardner 1981).  The textile evidence 
recovered from Spiro was not in the form of impressions upon clay, but came in the form of the 
actual textiles produced and used by the Mississippian population.   
 While the looter’s activity destroyed or caused some form of damage to all the textiles 
(King and Gardner 1981), a wealth of information was recovered.  Fragments of textiles with 
images of geometric patterns and icons from the Southeastern Ceremonial Complex have been 
identified and extensively studied (Trowbridge 1938; Baerreis 1947; Willoughby 1952; King and 
Gardner 1981; Kuttruff 1988, 1993: Rogers et al. 2002).  Not all of these images were painted on 
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 the surface of the textiles; many of the more elaborate human-like figures were woven using a 
form of twined tapestry (King and Gardner 1981:133).  The images are all the more vivid due to 
the presence of dyed yarns giving the figures life.  These yarns were spun and intentionally dyed 
before being woven into the garment (Willoughby 1952).  Twined tapestry with colored yarns is 
both unique and important because such examples in the Eastern United States are rare and the 
examples from Spiro show the extent of the planning and ingenuity of Mississippian weavers.  
Also, since there are very few examples of the actual textiles produced in the Southeastern United 
States and even fewer that are not carbonized, it shows that these populations were successful in 
learning the rather difficult process of causing pigment to bond with fibers and the great diversity 
of hues they could create (King and Gardner 1981:10). 
 The initial interest by scholars such as Holmes and Miner and that generated from sites 
such as Spiro stimulated many archaeologists to provide summary descriptions of any textiles 
they encountered during excavation.  These descriptions, however, were not consistent in 
terminology, detail, or function of the textiles.  The archaeologists offered little conjecture as to 
the role they played in prehistoric society and almost never used the textiles to answer complex 
questions about concepts such as social patterns (Minar 1995).  By the 1960s, archaeologists and 
other researchers began to realize that textiles are useful in understanding society and began to 
examine and analyze fabric.  However, the lack of standardized methodologies and terminologies 
prevented many from utilizing the information in the textiles to its fullest potential. 
 
Terminology and Methodology 
 In 1966, Irene Emery published The Primary Structures of Fabrics: An Illustrated 
Classification through The Textile Museum in Washington, D.C.  Emery’s book came about as a 
response to the growing critique amongst researchers that there was no standardized vocabulary 
that was used in the analysis of textiles and therefore little ability to conduct cross-cultural 
comparisons (Emery 1966).  As Emery states in her foreword, “if technological information about 
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 a given fabric is to contribute to knowledge in any field of study, two things are essential: 
someone must understand and be able to record its technical nature, and the recorded information 
must be communicable” (1966:xi).  Emery saw the growing need of a detailed record of fabric 
structures and terminology that could be made available to any researcher allowing their analysis 
to be standardized and comparable.  Emery undertook the difficult and consuming task of 
surveying almost all known textile structures, describing their characteristics, and presenting the 
information in an organized and straight forth volume that is still in use today (Minar 1995). 
 Emery’s 1966 book functioned as the definitive vocabulary for describing textiles, but 
she failed to present a methodology for their analysis.  Researchers were able to have access to a 
standardized terminology in their descriptions, but as quantitative analysis became more popular 
and important, there was a lack of standardized analytical techniques.  In 1977, James Adovasio 
presented an answer to this with Basketry Technology: A Guide to Identification and Analysis.  
Adovasio’s book deals specifically with basketry, but as he correctly asserts, “[baskets] are 
technically a class or variety of textile” (1977:1) and his methodology is easily translated for the 
analysis of fabric.  Adovasio presents a system for analyzing and describing basketry that details 
each measurement that should be assessed for each type of basket, how that measurement should 
be taken, and what that measurement represents.  By following Adovasio’s methodology, textiles 
can be analyzed in the same manner regardless of type or culture area.  The data generated and 
conclusions drawn from textiles analyzed in this manner are replicable, thus allowing comparison 
in quantitative terms, a goal that had long eluded textile researchers.  Adovasio’s book helped to 
move textile analysis into a serious enterprise for archaeologists. 
 As the use of Emery’s terminology and Adovasio’s methodology became more 
widespread, a new generation of textile researchers began to emerge.  They used textiles and 
other perishable materials to answer questions regarding socio-political organization and status, 
placing textiles on par with other forms of material culture in the questions that they can answer. 
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 Recent Textile Analysts 
 Jenna Kuttruff’s 1986 dissertation from Ohio State University marked a turning point in 
textile studies in the Southeastern United States.  Kuttruff’s research used quantitative analysis to 
generate a Textile Production Complexity Scale that could assess differential production and use 
of textiles by high and low status groups within Caddoan Mississippian groups from the Craig 
Burial Mound at the Spiro Mound Site and the Ozark Mountain Bluff Shelters in Missouri and 
Arkansas  (Kuttruff 1986, 1988, 1993).  This scale is similar to the production-step measure used 
in ceramic manufacture (Feinman et al. 1981).  Both are an ordinal scale index that can be used to 
assess labor input in an object’s manufacture.  This scale was the first use of textiles to determine 
social differentiation and has been adapted by other researchers such as Penelope Drooker 
(1989,1992).  Kuttruff assessed the textile’s complexity by looking at the number of threads per 
centimeter (grouped by range), the number of different textile structures present in an individual 
textile, and the number of different colored (dyed) yarns as well as the number of different types 
of threads and raw materials present (Kuttruff 1988:778).  The higher the score within each 
defined category, such as a high number of threads per centimeter and use of multiple textile 
structures, thread colors, and raw materials, the greater the amount of labor required for its 
production and the more costly or valuable the textile.  Kuttruff’s working assumption guiding 
her research question was that the individuals interred at the Craig Mound were of high status 
because they were interred with large quantities of grave goods while the Ozark burials, interred 
with a relatively small amount of material, were of lower status (Kuttruff 1986).  Kuttruff found 
that “all of the materials and technology available and utilized in low status contexts were also 
available and utilized in high status contexts” (1988:782); however, “the possession of exotic 
textile goods may have been restricted to individuals of high status” (1993:140).  The textiles in 
Kuttruff’s sample differed little in the use of raw material and textile structure; the differences lay 
in the appearance of the textile.  Kuttruff found that the more vibrantly colored textiles with 
extensive use of dyeing, decorative fringes, and stitched edges that were associated with complex 
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 garments were restricted to the high status contexts (1993:140-1).  These textiles required the 
greatest amount of labor expenditure and therefore were the most valuable.  The status distinction 
being made with the textiles was achieved through the additional steps in their manufacture. 
Kuttruff was able to show that while the knowledge of textile production was not 
restricted to the high status members of the Caddoan population, certain textiles were.  Burials of 
both high and low status had textiles that made use of very similar weaving techniques; the 
difference between the textiles was the level of embellishment and the combination of multiple 
structural elements present in the elite burial contexts verses those of the non-elite.  The 
additional steps required in the manufacture of the textiles recovered from elite burials would 
have added to their production cost in raw materials and labor expenditure.  The increase in the 
embellishment of the textiles increased their complexity.  When the differing amounts and 
qualities of the grave goods were considered as well, a trend of higher quality textiles associated 
with higher status becomes apparent.  Kuttruff found that textiles were differently used based on 
status and such trends can help in assessing status differentiation.   
 Two years after Kuttruff developed her Textile Production Complexity Scale, Virginia 
Schreffler’s dissertation examined a similar set of questions using textiles from the Etowah 
Mound Site in Georgia (1988).  Schreffler sought to determine the status of the individuals 
interred in and around Burial Mound C primarily using the textiles with grave goods as 
supporting evidence (1988:105-109).  The burials recovered from Burial Mound C were all 
believed to be of elite members of the population; however, Schreffler hoped that an analysis of 
the textiles from the interments would help define gradations of rank (1988:1-3).  The trends 
Schreffler expected to see in the textiles of higher status individuals were similar to Kuttruff’s 
expectations, increasing textile complexity with increasing social status, and her results supported 
these trends.   
The textiles and grave goods were differentially placed in the burials of individuals of a 
presumed higher status at Etowah.  Within the Mound C burials, there are differences in the type 
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 of burial and the amount and quality of grave goods.  Individuals were interred in log tombs or 
rectilinear pits, alone, in groups, as secondary interments, and with varying amounts of grave 
goods such as copper celts and ear spools, shell gorgets, shark teeth, pearls, and projectile points 
(Schreffler 1988:114).  Differences in the burial type and associated grave goods showed that 
there was status-based ranking between the individuals in these interments and examination of the 
textile remains produced similar results (Schreffler 1988: 152-4).  The textiles from the higher-
ranked burials were more elaborate, and therefore more complex, because of the additional steps 
required in their manufacture.  These textiles used a greater variety of structures, raw materials, 
dyeing, painting, and embellishment than those textiles recovered from other burial contexts and 
were interred in log tombs that included high numbers of associated artifacts such as copper ear 
spools (Schreffler 1988:152-4).  Schreffler, like Kuttruff, was able to demonstrate that textiles 
were produced and used differently based on status.  
 Lucy Sibley and Kathryn Jakes (1986, 1989, 1996) have taken a different approach in 
their understanding of textile complexity and status differentiation.  Sibley and Jakes see 
“archaeological textiles as products of decision making by early peoples and represent efforts to 
manage environmental, economic, and human resources for a variety of purposes” (1989:37).  
Sibley and Jakes were interested in seeing how the textiles functioned as a social signifier and not 
just as a consumable good at the Etowah Mound Site (1989:38).  Their methodology also helped 
to set them apart.  Sibley and Jakes used more intensive physical and chemical analytical 
techniques than any other textile researcher to date (Minar 1995).  Their analyses required testing 
for the raw material of the textile as well as for the type of pigment used in its coloration in 
addition to assessing the textile structures and characteristics.  Of all the textile researchers 
discussed thus far, Sibley and Jakes were the first to use such analyses as the primary medium to 
answer questions about societal textile use.  Their analysis lead to the conclusion that determining 
a textile to have been used as a social regulator and indicative of status differentiation cannot be 
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 determined by assumptions regarding the relationship between associated grave goods and status 
alone.  As Sibley and Jakes state: 
 
The assumption that the fragment is valued highly because it was recovered from 
a high status grave is not necessarily accurate…It is likely and probable that the 
fabric did connote high status, but the value placed upon it would have been from 
the intricacy of the structure and its quality rather than from its association 
(1989:43). 
 
 
 Sibley and Jakes found, as did Kuttruff and Schreffler, that the raw material and 
technology were available to all members of the group.  What set the fabric apart was the high 
quality of the craftsmanship of the textile.  Threads were wrapped in additional material to 
increase their softness and ability to absorb pigment (Sibley and Jakes 1989, 1996).  The textile 
was of such a degree of complexity that it would have required a considerable expenditure time 
and energy to produce and expense to acquire.  The cost in raw materials and labor expenditure of 
such fabrics would have placed them out of reach to most of the population.  A select few would 
have been able to acquire such luxuries and individuals of high social status would be the most 
able.  This is different from the idea that only members of higher social status were able to obtain 
and make use of such textiles; economic reasons would have been the limiting factor, not social 
class.  They found that what was considered to be indicative of a high status grave good often 
occurred in burials that were not high status and may represent the acquisition of such goods 
through methods other then status.  It was only the combination of the objects in the grave, the 
location of the grave, and type of grave that indicated status (Sibley and Jakes 1986:272; 
1996:80-86).   
 The similarity of the work of Kuttruff, Schreffler, Sibley and Jakes is in its use of a scale 
of increasing complexity of textile production to assess its value and it relationship to status.  
Kuttruff and Schreffler used this scale by assessing the structural complexity of the textile- 
increasing threads per centimeter, multiple textile structures, and so forth.  Sibley and Jakes used 
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 these indices but also looked at the chemical signature and microscopic traits of the textile to see 
aspects that not only increased the value of the textile, but the time used in its production.  
Kuttruff’s scale was originally based upon using complexity as a way of assessing the production 
time with a view towards showing that higher complexity indicated a longer and more involved 
production sequence and as such was to be associated with elite contexts (1986, 1989).  Sibley 
and Jakes’s analysis added additional characteristics to be considered in assessing the complexity 
of a textile that can be, and has been, used to fine-tune Kuttruff’s scale to create a more detailed 
and in-depth picture of textile consumption and manipulation by prehistoric populations (Sibley 
and Jakes 1996, 2000). 
Drawing from the scale developed by Kuttruff and Sibley and Jakes, Penelope Drooker 
analyzed the textile-impressed sherds from the mound site of Wickliffe in Ballard County, 
Kentucky.  The Wickliffe Mound Site was first discovered in 1930 during the construction of 
U.S. Highways 51, 60, and 62 when archaeological deposits were cut into (Wesler 2001).  Fain 
King purchased the site shortly after its discovery wishing to preserve the site and have it become 
a center for education and research (Drooker 1992; Wesler 2001).  In 1983, the Wickliffe Mound 
Site was donated to Murray State University, which began the long process of salvaging the 
remains of the site from the work of amateur archaeologists and other enthusiasts (Wesler 2001).  
Murray State developed the Wickliffe Mounds Research Center whose excavations have 
produced the bulk of reliable data available today on the site.  Drooker’s 1989 Master’s Thesis, 
Textile Impressions on Mississippian Pottery at the Wickliffe Mounds Site (15BA4), Ballard 
County, Kentucky, and her 1992 book, Mississippian Village Textiles at Wickliffe, represent one 
of the largest and most widely available studies of textile-impressed pottery to date. 
Drooker’s goal was to understand how textiles were being produced and used at 
Wickliffe (1989, 1990, 1992).  Because textiles and clothing are highly visible markers of social 
status, interpreting how they were used at this site could help shed light on the activities within 
the village.  Wickliffe shows no evidence of a hierarchical settlement pattern, in contrast with the 
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 nearby Kincaid and Angel sites (Drooker 1989, 1992).  Were textiles used as a social marker 
within this site in place of the settlement hierarchy?  Exactly how important were textiles to the 
socioeconomic welfare at Wickliffe?  Elite textiles and clothing would have been used to 
demarcate social standing within the site.  The design and quality of the textiles would have been 
far superior to that of the non-elite members.  These technical attributes and trends are what 
Drooker expected to see if the textiles were being used as status markers (Drooker 1990, 1992). 
As the textiles were not preserved, Drooker drew her sample from the impressed sherds 
excavated from the site.  Her analysis of the technical attributes from these sherds showed a wide 
variety of decorative variations (Drooker 1992:174).  These decorations were primarily 
manipulations of the textile structures to create geometric designs but did not appear to be 
restricted in use at Wickliffe.  These decorative variations could represent an extensive exchange 
system among the neighboring polities.  Interaction with neighboring polities would have 
influenced the weavers at Wickliffe, encouraging them to incorporate more textile structures into 
their weaving.  Exposure to a wider array of decorated textiles would have provided new ideas for 
design motifs, but also may have lead the Wickliffe weavers to produce fabric that was capable of 
signaling their ethnic identity.  The quality and structural complexity exhibited in the impressions 
is evidence of a significant investment of labor by these weavers (Drooker 1992:166).  Had these 
objects not been important to the group’s survival, it is doubtful that such elaboration and detail 
would be seen.   
The results of Drooker’s analysis showed that the textiles were probably not created 
specifically for the purpose of impressing into pottery (Drooker 1992:152).  These fabrics were 
more likely garments, such as skirts and mantles, or everyday items, such as blankets and mats, 
which were easily accessible to women potters.  More “expensive” fabrics, probably limited in 
use to ceremonial occasions, would have been both too valuable and more unsuitable for 
impressing (Drooker 1992:171).  The high labor input associated with their production would 
have probably saved them from such utilitarian activities while the additional embellishment 
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 would have gouged the pots and slowed the manufacturing time.  The few carbonized textile 
fragments recovered from Wickliffe are evidence of such an idea (Kuttruff 1990).  Such 
“expensive” items were present at the site but were not used in pottery manufacture. 
Overall, Drooker did not identify any textile impressions that would indicate that some 
textiles were restricted to elites (Drooker 1992:173).  No textile structures were limited to specific 
contexts at Wickliffe nor was there a difference in quality among the textiles.  The technology 
and raw material necessary for the production of any of the fabric used in the impressions appears 
to have been available to all members of the site.  Only one incidence of a potential elite context 
was noted where a very fine fabric was used in the impression on a very thin-walled pot (Drooker 
1992:173-4).   
Drooker’s analysis and regional comparisons (1992:218) of the textiles from Wickliffe 
has shown that textiles from the northern portion of the Southeastern United States tend to be 
more complex and common than those from Mississippian sites located further to the south.  Still, 
caution must be taken when trying to use specific textile structures as diagnostic artifacts; this 
may not be indicative of different weaving traditions but instead be a function of what was 
considered most appropriate for use in manufacturing ceramic vessels (Drooker 1992:172).  
Selvages, or edge treatments, however, have the greatest potential for defining regional 
affiliations (Drooker 1992:218).  Drooker (1992:231-4) concluded that the textile impressions at 
Wickliffe demonstrated textile production was a common and valued activity at the site that was 
preformed as much as other household activities. 
The research conducted by Drooker in the analysis of the textile-impressed sherds from 
Wickliffe shows the amount of information that can be generated from the analysis of textile 
impressions in the Southeastern United States.  Her research has drawn from the earlier work of 
Kuttruff, Scheffler, Sibley, Jakes, and others.  This research asked questions regarding socio-
economic and political organization and looked to the textile evidence for answers.  It has shown 
that textile analysis can be used to effectively answer such questions. 
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 Textiles of the Caborn-Welborn Phase 
 To date, no textiles have been recovered from Caborn-Welborn phase sites.  What is 
known about the textile and weaving traditions of this Late Mississippian culture has come from 
textile-impressed ceramics.  The earliest descriptions of these impressions come from an account 
in 1828 by Charles-Alexandre Lesueur.  Lesueur visited the site of Bone Bank in Indiana to 
conduct limited excavations and made detailed notes and drawings of the artifacts he 
encountered, including the textile-impressed ceramics.  His drawings of complete textile-
impressed ceramic vessels were so detailed that the manner in which the textiles were over-
lapped may be discerned.  Also, Lesueur noted the patterns created on the vessels from the 
impressions in sufficient detail that the textile types may be seen.  Lesueur’s drawings indicate 
that 2-ply, Z-spun, S-twist yarn was used to create variants of Plain twining consistent with what 
is known for textile-impressed ceramics at Caborn-Welborn sites (Henderson 2003).  
Unfortunately, little is known about the contexts from which Lesueur excavated these sherds, and 
the actual materials appear not to have survived.  Lesueur’s drawings, however, were a first step 
in textile analysis in the Lower Ohio River Valley. 
 During her master’s research, Drooker analyzed a small sample (n=127) of textile-
impressed sherds from Slack Farm (Drooker 1989, 1992).  All the sherds in Drooker’s sample 
were identified as variants of twining, with Open Plain twining being the most common (82.5%) 
and slightly more than one-third (34.9%) exhibited some sort of structural decoration (Drooker 
1992:184).  Of the variants of twining examined by Drooker, the most noteworthy were four 
textile-impressed sherds with Z-twisted warp twining (Figure 3-1) (Drooker 1992:185).  Thus far 
these are the only known examples of this structure in the Southeastern United States (while these 
types were present in her sample, none were identified in the sample selected for this study).  
Other characteristics of the textiles she examined were similar to those identified at Wickliffe, but 
with Slack Farm textiles being notably finer.  The high incidence of decorated textiles lead 
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 Figure 3-1: Example of Z-twist Warp twining from Slack Farm 
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 Drooker to characterize the assemblage from Slack Farm as mainly garments (Drooker 1992:185) 
whereas the Wickliffe assemblage was composed of a mix of garments and other household 
textiles.  In general, Drooker suggested that Caborn-Welborn weavers invested a greater amount 
of time in textile production than their predecessors (Drooker 1992:233).  Drooker recommended 
the analysis of a much larger and more representative sample of sherds from Slack Farm as well 
as from other Caborn-Welborn sites.  Such research may have the potential to see textiles as 
indicating and differentiating group affiliation during increased group-oriented interactions 
(1992:240). 
Research since Drooker’s study on Caborn-Welborn textiles has focused on large villages 
(Hovey Lake [12Po10], Bone Bank [12Po4], and Slack Farm [15Un28]) and a hamlet (Caborn 
[12Po32]) (Henderson 1996, 1999, 2003).  Following Drooker, Henderson classified textile-
impressions by fabric type and described noteworthy features (such as overlain fabrics and 
selvages).  She has used this qualitative information to compare and contrast the Caborn-Welborn 
textile industries from several sites.  This work has set the stage for understanding the similarities 
and differences between the textile traditions of the earlier Mississippian and Caborn-Welborn 
populations, but as Henderson (1999:8) has noted, this type of analysis can only go so far in 
answering research questions about status differentiation and other socio-political research goals.  
Henderson (1996, 1999, 2003) has identified a trend of increasing complexity and number of 
textile structures relative to earlier Mississippian groups in the samples she has analyzed and has 
been able to show their continuity from earlier Mississippian populations.  However, this research 
has been conducted with little analysis of the structural components of the textiles beyond general 
identification and description.  This research has laid the groundwork for understanding the 
Caborn-Welborn textile tradition and provides a starting point for this study.   
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 Summary 
 This limited review of textile research in the Southeast has shown some interesting 
trends.  Recognition of the importance and potential questions that could be answered through the 
examination of textiles came early with Holmes’s and Miner’s work.  This recognition continued 
after the looting of the Spiro mound group and continued as new researchers asked new questions 
and applied new methodologies in the study of textiles.  It is evident that textile analysis has the 
ability to answer a variety of questions pertaining to the socio-economic background of a group 
and can be used to assess questions such as social differentiation.  What have also been shown are 
the gaps in previous research and the possibilities that exist for future investigations.  Textile 
research has primarily been in qualitative terms with descriptions and comparisons.  The 
application of standardized quantitative analytical techniques has the potential to make textiles 
useful in answering a broader range of questions relating to culture. 
The goal of this research is to analyze a sample of textile-impressed ceramics from Slack 
Farm to see what additional insights into Caborn-Welborn social organization can be provided.  
Textiles have been used to help define high status burials at Mississippian mound sites (Kuttruff 
1986, Schreffler 1988) and it is believed that textile-impressed ceramics may be used with similar 
success.  As textile production occurs within a technological system that articulates the textile’s 
symbolic and functional qualities, the structural characteristics of fabric, and therefore its 
impression in clay, are able to relate information that can communicate different aspects of social 
organization.  It is these structural characteristics, such as thread diameter and twist direction, that 
are analyzed here. 
The use of standardized quantitative analysis will allow for the detection of patterns of 
Caborn-Welborn social organization.  The metric data generated can then be used for a trait-by-
trait comparison of the textile impressions to see where differences exist among types, houses, 
and residential clusters.  If there are households, or household clusters, with higher quality 
textiles than the rest of the site, this may be an indication of higher status areas.  Changes in the 
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 structural qualities of textiles may relate to the introduction of new individuals to the site. This 
information also has the potential to highlight differences in the weaving techniques between 
clusters and may even be able to identify groups of weavers.  The standardized methodology and 
terminology will make the analytical results of this project easily replicable by other researchers 
and can be applied to other assemblages.  The wide applicability of this may help create a more 
inclusive and accessible data set of information on textiles and textile-impressed ceramics across 
the Southeastern United States.  This will have the potential to clearly define the different 
weaving and textile traditions and how they responded to change and migration as well as 
compare traditions with one another and between different regions.  This will not only help to 
contextualize these traditions in prehistory, but make the data available to a wider range of 
researchers. 
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 4. Chapter 4: Methodology 
 
Introduction 
 The assumptions guiding this research have placed textile production within a 
technological system where the symbolic and functional characteristics of a textile are linked 
(Lemonnier 1989) and are fully detailed below.  These functional characteristics include the 
physical attributes of the textile, and decisions made during the object’s construction are 
embedded in the social system of the producer.  Textiles are one of the few classes of material 
culture that retain most of their production information and proper analysis of the structural 
attributes can explain different aspects of social organization (Adovasio 1970, 1971, 1977, 1986; 
Barber 1991, Carr and Neitzel 1995, Heckenberger 1990, Kuttruff 1993, Schneider 1987, 
Schneider and Weiner 1986). Variations in the diameter and spin of the thread, complexity of the 
structure, and use of additional embellishments provide information on the function of the textile, 
economic ability of the producer of the object, and their social status.  Patterning of the 
differences in these traits across a site can be used to define different residential and activity areas 
and may correspond to different boundaries based on social position. Textiles, and specifically 
the fabric produced and used in ceramic impressions, can provide insight into these patterns.  The 
use of textiles in ceramic manufacture preserved a partial record of the household’s textile 
tradition.  The structural qualities of these objects and the contexts of their use can be used to 
identify status differences, and, possibly, residence patterns. Presented below is a description of 
the methods used in the study of the textile-impressed ceramics from Slack Farm. 
 
The Use of Textile-Impressed Ceramics to Understand Social Organization 
The research presented here is guided by three interrelated assumptions about textile-
impressed ceramics from Slack Farm.  The first is that the weavers at Slack Farm produced most 
of their own household’s textile needs.  The second is that the textiles they produced embodied 
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 the weaver’s understanding of their household’s place in the social organization of their 
community.  The third assumption is that the textiles used in each household’s ceramic 
production were derived mainly from textiles also produced within their household.  These 
assumptions are common in other studies of textile-impressed ceramics in the Southeastern 
United States, and there are well-established arguments that support the first two assumptions 
(Adovasio 1986; Drooker 1992; Kuttruff and Kuttruff 1996; Teague 1998). However, this still 
leaves the issue of linking the textile impressions found on fabric-impressed ceramics with 
domestic textile production.  Is it possible to say that the fabrics used to impress ceramics were 
manufactured by members of the same household that made the pot?  Clearly demonstrating that 
this is so at Slack Farm, or other sites in the Southeastern United States, is difficult given the 
perishable nature of fabrics.  However, some considerations are offered below as a first step to 
more firmly establishing why potters should acquire textiles for fabric-impressed ceramics ‘in-
house.’ 
The ethnohistoric evidence, as was discussed previously, provides only a glimpse of what 
daily life was like in the Southeast prior to European arrival.  While this information is vague in 
many aspects regarding textiles and textile production, it is stated clearly in at least one source for 
the Caddo (Espinosa 1746 [1942]:160) that women were responsible for the textile production for 
their individual households.  It was the responsibility of these women to produce the textile items 
necessary for their families, and these items would have included fabric as well as baskets, mats, 
bags, and blankets.  This account does not preclude that textiles were acquired through trade or 
tribute, and there are many descriptions of great stores of tribute cloth from De Soto’s chronicles 
(Clayton 1993).  However, the Caddo example suggests that the majority of the textile items 
consumed by the household were also produced by the household, and the evidence from de 
Soto’s chronicles do not indicate that textiles that moved in tribute came from sources outside of 
households.  It is through this assumption that textile production and use is linked to the 
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 household.  The weavers at Slack Farm would have been responsible for producing textiles for 
their household needs.   
The assumption that textiles embody a weaver’s understanding of their culture is based 
on “the fact that both the finite number of logical alternatives and the possible combinations [in 
textile production]…are culturally determined to a very high degree” (Adovasio 1986:45, 
emphasis in original).  The “finite number of logical alternatives and the possible combinations” 
are the various structural and decorative elements that compose a textile object.  Not only are 
these elements culturally bounded, they are visible on the object and therefore available for study 
(Adovasio 1986:45).  Within a given social group, their ideas about what is and is not acceptable 
in an object are clearly defined and transmitted to a producer as they learn the manufacturing 
process (Adovasio 1986, Minar 1999) and are therefore embodied in the final product (Schneider 
1987).  This idea represents the technological system of which textiles are a part (Lemonnier 
1989).  Textiles are symbolic of ideas about wealth, status, and socio-political organization, but 
they are also functional objects within their society.  It is because textiles can behave as both a 
symbolic and a functional object at the same time, and therefore use the same set of technological 
choices in production, that functional traits may be studied in the same way as symbolic traits.  In 
this way textiles come to “embody the sum of individual and societal behaviors, combining 
individual decisions and group-derived conventions with the social patterns of a given time and 
place” (Ericksen et al. 2000:69). 
The ability of textiles to be used in many different forms and contexts allow them to 
become easily invested with meaning (Schneider 1987:412).  They become materialized symbols 
of the social system that they belong to and as such may be used to understand how it was 
expressed and how it functioned (DeMarrias et al. 1996, Braithwaite 1982:81).  When a textile is 
used as a symbol, it is able to communicate a variety of information, including ideas about social 
organization (Adovasio 1986; Adovasio et al. 1980; Adovasio and Gunn 1977; Bernick 1987; 
Carr and Maslowski 1995; Croes 1989; Ericksen et al. 2000; Petersen 1996; Schneider 1987:409; 
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 Webster and Drooker 2000; Wobst 1977).  Gender, status, and ethnicity may be translated into 
textiles and it is through the link created between these that social structures may be 
comprehended (Petersen 1996:10).  Inija string belts among the Mehinaku and pesimak string 
aprons among the Yanomamo, both Amazonian groups, are worn daily by women as 
representations of their gender, sexuality, and femininity (Petersen 1996:11).  Embroidered buzi 
insignia badges worn on the front and back of garments by men were important in the ancient 
Chinese social order as symbols for social and political status (Vollmer 2000:19).  Australian 
Aboriginal dilly bags are not only everyday utilitarian items, but represent the spiritual guardian 
of water holes (Caruana 1993).  The ‘Hill Tribes’ of Southeast Asia use clothing as markers of 
different ethnic groups (Fraser-Lu 1988).  Quiché Maya in highland Guatemala use huipil 
brocading to reflect household architecture, village layout, and the structure of their music, 
stories, and ritual (Tedlock and Tedlock 1985).  A textile’s ability to communicate symbolic 
information about individuals, social groups, and polities, as well as their role in legitimating 
social processes, makes them effective tools for understanding social organization (Earle 
1990:75, Wobst 1977). 
When a textile exists as a symbol, it also exists as a functional object.  The physical 
characteristics of a textile needed to fulfill its intended purpose are a part of both its symbolic 
qualities and its functional qualities.  Because these physical characteristics are present regardless 
of whether a textile is acting as a symbol or as a functional object, they maybe used to determine 
the cultural norms and patterning that informed its production (Lechtman 1977: 11).  So, the 
technological style of textiles can be viewed in its structural traits (Petersen 1996:15).  Raw 
material, structural form, spin and twist direction, splice technique, and other physical aspects of 
the textile’s construction have been associated with behavioral traits that may be used for 
communication (Lemonnier 1989: 157, Wiessner 1990:106).  These aspects of textile production 
are related to the way their manufacture is typically taught (Adovasio 1970; Minar 1999, 2001) 
and become perceived as cultural norms.  A clear example of this is in the final twist of cordage 
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 (Adovasio 1970, 1986; Adovasio and Gunn 1977; Hyland 1997; Hyland and Adovasio 2000; 
Maslowski 1984 and 1996; Petersen et al. 1987; Petersen and Wolford 2000).  Twist direction is 
determined by the handedness of the spinner, twist direction of previous plys, method of 
spinning, raw material used, and the social conception of what is most appropriate.  All other 
factors being equal, it is the social norm of what is expected for twist direction that has the 
biggest impact (Petersen et al. 2001).   The producers of textiles may make different objects for 
different purposes, but these traits remain consistent from object to object.  
 Production choices of the individual during the construction of an object are a reflection 
of their culture and their understanding of their place in the world, and explain the process as 
much as the actual object (Wiessner 1984, Adovasio 1986).  “The study of the relations between 
material culture and society then becomes the study of the conditions of coexistence and of 
reciprocal transformations of a technical system and of the socioeconomic organization of the 
society in which it operates” (Lemonnier 1986: 154).  The link between a textile and the culture 
with which it was created is based upon the object’s ability to function as a symbol as well as the 
way technical knowledge was transmitted.  The technological system within which textile 
production occurs encompasses the technical knowledge that is necessary for the production of 
the textile, the actual textile, and the symbolic meaning associated with it (Lemonnier 1989:156).  
This is possible because “[a]ny technique, in any society…is always the physical rendering of 
mental schemas learned through tradition and concerned with how things work, are to be made, 
and to be used” (Lemonnier 1993:3, also Adovasio 1986:45).  Textiles do not exist within a 
vacuum; they are not only symbols or only tools but rather are often both at the same time. A 
textile may be worn as a mantel to signify one’s membership in a given social group, as well as to 
keep warm.  It is in the articulation of symbolic and functional traits that constitute the larger 
technological system within which textiles, and therefore textile-impressed ceramics, may be 
understood (Dobres and Hoffman 1999:8, Bourdieu 1979, Lechtman 1999: 224, Lemonnier 1989 
and 1993).  In this research, it is also argued that the technological system that involves these 
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 meanings also involved the understanding of how to use textiles as tools in the manufacture of 
ceramic pans for the cooking and serving of food.  Textile-impressed ceramics preserve at least a 
partial record of the textiles used by households. 
 The final assumption of this research is that the textiles produced and used within a 
household were also used in ceramic manufacture to create textile-impressed ceramics.  This idea 
does not mean that once a pot was impressed with a textile the pot took on the textile’s social 
meaning, but rather the impression became a sort of photocopy of the textile with which it was 
impressed.  This assumption has received the least amount of discussion despite its importance in 
textile-impressed ceramics research.  This assumption is not without merit, especially if the 
textiles used in ceramic manufacture were originally created for household use.  If ethnohistoric 
accounts can be generalized from the Caddo to the Eastern United States, then it can be assumed 
that the majority of those items would have been produced within the household (Espinsoa 1746 
[1942], Swanton 1946:549).  Drooker’s (1992) research at Wickliffe gives some support to this, 
as she identified the majority of the textiles used in the manufacture of fabric-impressed ceramics 
were originally mantels, shawls, skirts, and other items that were utilized by households.  These 
items were readily available and their acquisition would not have added to the production cost of 
textile-impressed ceramics. 
This concept follows ideas about how far one will travel for the necessary resources for 
ceramic production (Arnold 1985:35).  This idea, the exploitable threshold model (Arnold 1985), 
essentially states that resources of sufficient quality used by a potter for successful ceramic 
production must be located in close enough proximity to the potter’s production locale that the 
cost of their acquisition will not diminish the returns of production.  The distance one travels to 
obtain these raw materials may vary and when the distance is greatest, the trip is usually made 
periodically only if a sufficient supply of raw materials maybe acquired.  For those resources 
required for the construction of the actual pot, and not necessarily its decoration, the distance a 
potter will travel is approximately 1 km (Arnold 1985:52).  If the textiles produced within the 
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 household were considered suitable for use in ceramic production, then one’s household would be 
the most expedient locale for acquiring the textiles necessary for ceramic construction.   
A final rationale for the assumption that textiles produced within a given household were 
also used for that household’s ceramic production is the technological system to which they 
belonged (Lemonnier 1989).  The textiles produced within a household were not just symbols that 
represented status or gender, but they were also tools.  The products of textile manufacture, such 
as everyday articles of clothing like mantels and skirts, were used for protection from the 
elements, for comfortable surfaces for sitting and sleeping, for the transporting of other objects, 
and even for the processing of food.  And because these items were also tools, they were a part of 
the household’s tool kit necessary for everyday tasks, including ceramic production.  Textiles 
were used to both control the drying of the pot and to lift the pot from its mold (Holmes 1889, 
Brown 1980).  Larger textile items, such as mantels, shawls, and skirts, would have provided 
better coverage for the pot to provide consistent moisture control during drying and provided 
better support when removing the object from its mold.  Using rags and scraps of fabric would 
have created uneven coverage of the pot and therefore uneven drying of the clay.  If the rags were 
inconsistently sized, then they would not provide sufficient support during the pot’s removal from 
its mold.  The production cost of using rags in ceramic manufacture would have been greater than 
using household textiles.  This is an admittedly simplistic argument for the rationale behind 
assuming that the textiles used in ceramic manufacture were produced within the household and it 
is not without problems.  Further research is necessary to quantify this idea but for the present 
research project, that is how this assumption is being used. 
 
Sampling 
 The sample for this analysis came from the 1988 excavations at Slack Farm.  These 
excavations were conducted to document the looting and recover as much information as possible 
(Pollack 1998, 2004, Pollack and Munson 1998, Tune 1991).  The cemeteries, house contexts, 
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 and storage pits were all disturbed by the looters’ holes and artifacts were recovered from the 
surface, the back-dirt piles, and within the holes as they were cleaned.  While the excavation 
circumstances are far from ideal, archaeologists were able to associate some artifacts with 
specific houses and pits (Pollack 2004).  The sample drawn for this study comes from these 
contexts.  Sherds were drawn from contexts large enough to be statistically viable (more than 30 
rims, appendages, or decorated sherds, that were greater than 4 cm in size).  The resulting sample 
was of sufficient size to characterize the Caborn-Welborn textile tradition and to make intra-site 
comparisons but not so large that it could not be completed in a reasonable time frame.  This 
represents a 15 percent sample of the textile-impressed ceramics recovered from Slack Farm. 
 
The Impressions 
The soil chemistry of Kentucky is conducive to the preservation of perishable artifacts in 
only rare circumstances (Drooker 1992).  No textiles were recovered from the excavations at 
Slack Farm, and an understanding of the textile tradition must be achieved through indirect 
methods.  In this research, the impressing of textiles in ceramics during manufacture was not 
being done to imbue the vessel with the textile’s symbolic meaning.  Textiles were being used 
essentially as tools in this process.  However, ceramic manufacture created a record of the 
textile’s structural characteristics that may be treated in a manner similar to the actual textile 
(Figure 4-1) (Hurley 1979, Drooker 1992).  The textiles were both symbolic and functional 
objects (Lemonnier 1989, Adovasio 1986), with the attributes of one aspect informed by the 
other.  The functional characteristics of textiles are being examined here to understand what 
information they may provide about social organization.  The practice of impressing ceramic 
vessels with fabric and other textiles essentially creates a cast of the object, recording almost all 
the same information that would be otherwise available with the original object.  In this sample, 
textiles were used to regulate the drying of the ceramic vessels to minimize fracture and support 
the pans as they were lifted from their molds.  The textile was pressed into the wet clay of the  
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 Figure 4-1: Close-up of clay cast from textile-impressed sherd; note detail of thread visible 
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 vessel and once fired retained the impression of the textile and all its associated structural 
evidence. These negative images are all that remains of the textile industry at Slack Farm.  While 
it is possible to study the structural characteristics of the fabric directly from the sherd bearing its 
impression, this is in fact quite difficult.  Obtaining the positive impression of the textile makes it 
possible to clearly see and identify the details of the fabric (Adovasio 1986, Drooker 1992, Minar 
1995).  This is done through casting, or impressing the sherd into clay.  The plasticity of the clay 
captures the positive image of the textile and its structural characteristics.  The textile-impressed 
sherds from Slack Farm included in this sample were impressed with Crayola© Modeling Clay to 
capture the positive image.  These clay casts were then used for analysis. 
 The casting process began by kneading the clay to soften it.  It was then rolled out on a 
flat surface to form a disc roughly the diameter of the sherd and approximately a half-inch thick.  
The clay was then pressed into the sherd starting from its center.  The impression was created by 
using the thumbs to press the clay evenly and completely into the sherd while supporting its back 
with the forefingers.  Once the entire sherd had clay pressed into the surface, the clay disc was 
carefully peeled away from the sherd and examined.  It is necessary of offer a word of caution.  
The casting process not only imparts the positive image of the textile from the sherd to the clay, 
but also imparts some of the clay’s chemical signature to the sherd.  This chemical signature is 
able to skew any residue analysis conducted on the sherd.  Therefore it is prudent to only cast a 
sample of the collection and within that sample to closely examine each sherd before it is cast for 
any organic residue adhering to its surface.  If any organic residue is present, it is recommended 
that it be sampled for testing before the casting is done.  Also, sherds that are fragile and/or 
heavily eroded should not be cast, if possible.  The casting process places a great deal of tensile 
stress on the sherd and can cause its disintegration.  A visual examination of these sherds should 
be done to discern as much information as possible.   
 Once cast, the impressions were studied to sort the sherds based upon textile type.  As 
there is almost no typology for textile types in the Southeastern United States beyond 
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 differentiating between exterior (Kimmeswick Fabric-impressed) and interior (Tolu Fabric-
impressed) textile impressions, a textile typology based upon fabric type was developed, which 
may be used by other researchers to allow for future comparisons.  The textile types present in the 
sample were primarily Open Simple S-twist Twining with variations on the manipulations of the 
warps- usually Diagonal or Cross-Warp.  Other types of twining were also present, such as 
Oblique Twining, but these represented a small portion of the sample.  Developing a textile 
typology was a necessary step as it is not only easier to analyze textiles separated by type, but it is 
easier to discuss the characteristics of the textile as well (Adovasio 1977). 
 
The Analysis 
Analysis began once the sorting of sherds and their impressions by textile type was 
completed.  A sherd and its impression were laid out so they appeared as mirror images of one 
another.  This placement was important in quickly answering questions about anomalies in the 
clay impression- what may appear has a knot or an over-laid thread often was a disconformity in 
the surface of the sherd caused by wear or temper.  Warp and weft diameter was measured at the 
thickest portion of an individual final thread twist(Adovasio 1977, Hurley 1979).  This provides a 
general indication of the mean thickness of the thread and therefore the thickness and weight of 
the fabric.  Smaller average diameters were indicative of thinner threads and finer textiles while 
higher average diameters represented heavier, and occasionally coarser, fabrics (Kuttruff 1993).   
The structure of the thread, including its direction of twist, was also assessed (Figure 4-
2).  The spin direction of any plies and the final twist of the cord were recorded using the 
methodology and terminology as put forth by Hurley in Prehistoric Cordage: Identification of 
Impressions on Pottery (1979).  This method is similar to how stitch slant is determined for 
twined textiles (Figure 4-3 and 4-4).  Threads whose twist slants from top-left to bottom-right are 
considered S-twisted while threads slanting from top-right to bottom-left are Z-twisted.  The 
diameter of the warp and weft units was also recorded (Figure 4-5, 4-6, and 4-7).  For weft units, 
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 Figure 4-2: Determination of S-twist and Z-twist for a cord 
 
 
 
 61
 Figure 4-3: S-twist weft twining 
 
 
 
Figure 4-4: Z-twist weft twining 
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 Figure 4-5: Measuring cord diameter 
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 Figure 4-6: Measuring warp and weft diameter 
 
 
Figure 4-7: Measuring warp and weft unit diameter 
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 this was the diameter of the elements at their crossing between two warp rows.  The warp unit 
diameter was only recorded when there were two or more warps interacting with one another (as 
in Transposed Interlaced Warps). These measurements helped to assess the tightness of the weave 
and were used in determining the energy expended on the manufacture of the textile.  The smaller 
the unit diameter the tighter the weave and the higher the amount of energy expended upon its 
manufacture.  The number of twists per centimeter for warps and wefts was assessed by counting 
the number of 360º rotations made by the final twist of the thread in one centimeter (Figure 4-8, 
4-9, and 4-10).  The angle of twist of a thread is measured as the angle of deviation from the 
central axis of the thread (Figure 4-11) (Drooker 1992).  As the number of twists per centimeter 
increases, the angle of twist of the thread will decrease.  This inverse relationship is an indication 
of increased production time and strength for the thread.  The number of warp and weft elements 
per centimeter was also recorded.   
By noting the number of elements per centimeter in consideration of the twining type 
(Open or Close), it was possible to gauge the fineness of the textile.  Typically, the greater the 
number of warp or weft elements per centimeter the finer and more opaque the textile.  This is not 
always the case with Open twined textiles in that very fine weft elements may be spaced so only 
one is encountered every centimeter.  The space between the warp and weft rows was also 
measured.  This is accomplished by measuring the distance between the edge of the last warp or 
weft and the edge of the successive warp or weft.  Analysis of this attribute helps in seeing 
patterning created by differing gaps between the elements as well as assessing the standardization 
of textile production at Slack Farm.  In addition to the measurement of the structural 
characteristics of the textile impressions, the length, width, and thickness of the sherd was 
recorded. All measurements were recorded in millimeters unless stated otherwise and a 
standardized analysis sheet (Appendix 1) was used.  A pair of Helios© dial needle-nose metric 
calipers were used for all measurements. 
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 Figure 4-8: Measuring cord twists per centimeter 
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 Figure 4-9: Measuring warp and weft twists per centimeter 
 
Figure 4-10: Measuring space between weft rows and weft twists per centimeter 
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 Figure 4-11: Measuring cord angle of twist 
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 Once the structural characteristics were measured and recorded, the impression was 
examined for any other pertinent information.  Where present, splicing technique and selvage 
treatment were examined and described.  These two textile attributes are the most representative 
of the idiosyncrasies of the weaver (Adovasio 1986) and are discussed in the following chapter.  
Splicing is the addition of new threads, or elements, to exhausted threads (Adovasio 1977).  This 
can be done in a variety of ways: knotting, twisting, and laying-in, are the most common.  
Splicing is typically taught weaver-to-weaver and is a decision in the production process that is 
often solely that of the weaver (Adovasio 1971, 1977, 1986).  Selvage treatment refers to how the 
textile is both started and finished (Adovasio 1977, Emery 1966).  Selvages are subject to the 
same idiosyncrasies as splicing techniques but also provide information on textile production, 
specifically how the object was woven (this may also inform as to the possible use of the item 
produced) (Adovasio 1986, Barber 1991).  The condition, or wear, of the textile at the time of its 
impression into the wet clay of the given pottery vessel was noted as well.  Wear was described 
as no wear/light wear, medium wear, and heavy wear.  Textile impressions that had threads neatly 
twisted together, consistent angles of intersection between the warps and wefts, and had little to 
no frayed elements visible in the thread were considered no wear/light wear.  Medium wear 
textile impressions had some frayed elements, inconsistent warp and weft intersections and 
showed some evidence of having been utilized.  Textile impressions that displayed heavy fraying, 
inconsistent angles of intersection, missing elements, and mends were considered to have heavy 
wear.  Within this sample, wear varied from pristine textiles with no visible imperfections or 
signs of use to textiles that were heavily worn, frayed, and/or exhibiting mends.  Also, any over- 
or under-laying textile structures were noted, described, and measured according to the above 
methodology. 
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 Expected Trends 
 The analysis undertaken in this study is more detailed than that typically conducted, 
except for a few exceptions (e.g. Adovasio 1977, Drooker 1992, Kuttruff 1988, Minar 1995).  
Textile analysis is often more qualitative than quantitative, with researchers describing textile 
structures and providing little quantitative information for comparison.  The descriptive nature of 
much of the previous research has ignored many structural characteristics best suited to 
measurement (such as warp and weft diameter or angle of twist).  For example, the angle of twist 
is often assessed in categories ranging from loosely to tightly spun.  While this allows for general 
characterizations of how much energy was expended in the production of thread, it does not allow 
for any other analysis.  By recording the actual angle of the twist, not only can the tightness of 
spin be assessed, any patterns or trends can be identified.  For example, this can allow for the 
identification of individual weavers or families of weavers (Adovasio 1971, 1986) in addition to 
energy expenditure in production (Kuttruff 1986). 
 The structural characteristics of textiles are their functional attributes.  Technological 
choices made during textile production are informed by the weaver’s social system and are 
culturally bounded (Lemonnier 1993, Adovasio 1986).  When a household makes the functional 
choice to use textiles they produce in their ceramic manufacture, the functional attributes are 
preserved in the ceramic even the textile does not survive.  These attributes were chosen for 
analysis because they can provide information on the energy expenditure in textile manufacture, 
can help identify clusters of traits associated with individuals, and can provide insight into what 
the fabric’s initial purpose may have been.  The goal of this research is to use textile-impressed 
ceramics to generate a better understanding of Caborn-Welborn social organization.  The variety 
of attributes recorded will be used to generate a data set that can be used to document intersite 
and intrasite variation in textile production, use, and discard.  Because textile production occurs 
within a technological system, the patterns identified also may provide insight into status, 
ethnicity, and residential patterning.  This data, when considered with other lines of evidence 
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from Slack Farm, should provide a more complete picture of Caborn-Welborn social 
organization.   
 5. Chapter 5: Textile-Impressed Ceramics from Slack Farm 
 
Introduction 
This chapter presents descriptions of the textile types identified during analysis of the 
sample from Slack Farm.  The sample generated for this analysis was drawn from the 1988 
excavation of Slack Farm.  All fabric-impressed ceramics that could be confidently assigned to a 
particular house or pit were analyzed.  This resulted in 870 sherds analyzed, which constitutes a 
15 percent sample of the fabric-impressed sherds from Slack Farm.  The looting and resulting 
excavations of the site were focused on Clusters 3, 4, 6, and 7 and are better represented within 
the sample. 
The textile types defined in this chapter and used in the analysis of the fabric-impressed 
sherds from Slack Farm were defined using established terminology and techniques based on 
structural differences in the fabric.  This technique produces a list of traits that each object must 
have in order to be categorized as a given textile type and limits the possibility of fitting an object 
into multiple types.  These traits are objective, they limit researcher-based bias in assigning 
objects to types, and the classification can easily be replicated. 
 
The Textile Type Descriptions 
Nineteen different textile types were identified in this sample.  Seventeen variants of 
twining, one of oblique interlacing, and one of twill plaiting were identified.  Of the twining 
types, four main subtypes were present: Simple twining (or Plain twining), Diagonal twining (or 
Alternate Pair twining), Cross-warp twining (or Transposed Interlaced warps), and Oblique 
twining.  All splices, mends, selvages, and decoration were noted, described, and measured.  In 
total, approximately twenty-two observations were recorded for each fabric-impressed sherd for a 
total of 19,140 data points.  Table 5-1 summarizes the metric data for the fabric-impressions 
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 Table 5-1: Textile types and their frequencies identified in sample from Slack Farm 
 
Type 
Number Textile Type Count 
Percent of 
Total (%) 
Ia Open Twining 24 2.8 
Ib Close Twining 2 0.2 
Ic Open Simple S-twist Twining 525 60.3 
Id Close Simple S-twist Twining 4 0.5 
Ie Open Simple S-twist Twining with Gaps 106 12.2 
If Close Simple S-twist Twining with Gaps 17 2 
Ig Open and Close Simple S-twist Twining 7 0.8 
IIa Open Diagonal S-twist Twining 89 10.2 
IIb Close Diagonal S-twist Twining 12 1.4 
IIc Open Diagonal S-twist Twining with Gaps 12 1.4 
IId Close Diagonal S-twist Twining with Gaps 7 0.8 
IIe Open and Close Diagonal S-twist Twining 1 0.1 
IIIa Open Simple and Diagonal S-twist Twining 1 0.1 
IIIb Open Simple and Diagonal S-twist Twining with Gaps 1 0.1 
IVa Open Simple Cross-warp S-twist Twining 54 6.2 
Va Open Simple, Diagonal, and Cross-warp S-twist Twining 2 0.2 
VIa Close Oblique S-twist Twining 3 0.3 
VIIa Oblique Interlacing 2 0.2 
VIIb Twill Weave, 3/2 Interval 1 0.1 
  n=870 n=100% 
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 analyzed.  The order of the types, from Ia to VIIb, constitutes an ordinal scale of increasing 
complexity.  The textile impressions in this sample can be classified as Plain weave or Twined 
textiles. Sixteen of the nineteen textile structures identified were forms of Simple twining, 
Diagonal twining, or Cross-Warp twining.  Two examples of a mix of twined structure types were 
also identified and will be discussed. 
 
Twined Textile Structures 
The action of twining involves two or more threads or elements twisting around a third 
element, usually perpendicular to the moving pair  (Figure 5-1) (Adovasio 1977, Emery 1980).  
The twisting elements can be vertical warps or horizontal wefts and both can be active (twisting) 
at the same time (as in Oblique Twining) (Emery 1980).  Paired active elements are the most 
common, but trebled and quadrupled elements are also used.  What is important to note is that 
when the active elements are even, both faces of the fabric’s structure are identical (Adovasio 
1977, Emery 1980).  However, when analyzing textile impressions, only one side of the object 
may be observed and thus the number of active elements may only be determined from one face 
of the object.  Without prior knowledge of what textile structure was used, the analyst must then 
assume that both sides of the textile are identical.  Weft twining denotes a subclass of textile 
structure “that is manufactured by passing moving [or active] horizontal elements, called wefts, 
around stationary vertical elements, called warps” (Adovasio 1977:15).  The warp elements are 
stationary in that they do not engage the weft elements.  Two or more weft elements will twist 
around a single warp element and slant in either a left-to-right/top-to-bottom fashion (S-twisted) 
or right-to-left/bottom-to-top (Z-twisted) while the warp elements hang inactive (Adovasio 
1977:20).  This contrasts with plaiting (Plain weave or interlacing) in which both the warps and 
wefts are moving and active.  Weft rows in twining can be either open or close (Adovasio 
1977:16).  This is denoted by the proximity of the rows to one another.  Close twining rows have 
little to no space between each row and leave almost no warps exposed creating textiles that tend 
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 Figure 5-1: S-twist twining showing paired, active wefts twisting around passive warps 
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 to be denser and stiffer.  Open twining rows have a varying amount of space between each row 
but the warp elements are visible creating textiles that are more airy and flexible.  
The manipulation of the warps in Weft-twined textiles is an important aspect in the 
typing of twining.  The warps in Weft-twined textiles have a variety of possible manipulations.  
In Simple twining, the warps are single; only one warp, or warp unit, is engaged by the active 
wefts.  Multiple warps in Simple twining act as a consistent unit throughout the body of the 
textile (Adovasio 1977:16).  In Diagonal twining (also know as Alternative-Paired Warp 
Twining), active wefts “enclose warp units in pairs and repeatedly form new pairs by splitting 
those in the previous row” (Emery 1966:202).  The weft units are not directly below one another, 
as in Simple twining, but are offset by the split warp units and create a diagonal pattern when the 
textile is viewed from any distance. In Cross-warp twining, a single warp will pass or twist 
around the neighboring warp and return to its initial warp row before being engaged by the 
successive weft row (Adovasio 1977:16).  This causes the warps to appear as a series of X’s 
between the weft rows and is also known as Transposed Interlaced Warp Twining, Zigzag 
Twining, and Octagonal Openwork.  Oblique Twining is the manipulation of the warps and wefts 
such that “pairs of elements moving on an oblique course enclose elements moving on the 
opposite diagonal as they twine about each other” (Emery 1966:64).  When oblique twined 
textiles are held vertically, the warp and weft rows are at 45˚ degree angles to the edges caused by 
the angle of the intersecting twining pairs.  These warp manipulations can be combined within a 
given textile to produce a variety of patterns.  
 
Plain Weave Textile Structures 
 Plain weave, or Interlacing, is considered one of the most straightforward of textile 
structures (Adovasio 1977, Emery 1966).  The elements involved in the action of interlacing pass 
over and under each other.  This causes both sets of elements to be considered active and creates 
a checker board-like pattern at its simplest configuration.  However, as with all facets of textile 
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 manufacture, the simplest of methods can produce the most diverse and complex of fabrics 
(Emery 1966). 
 Plain weave textiles are defined by the interval at which the elements engage one another 
(Adovasio 1977:99) or the interval at which the warps and wefts pass over and under each other.  
For example, Simple Plain weave, 1/1 interval, is defined as one weft passing over one warp and 
then under the next warp for the duration of the fabric.  The passing of elements over or under 
two or more elements at a staggered interval creates a diagonal-like design and is known as Twill 
weave.  The warp and weft elements in Plain weave typically intersect one another at a 90° angle.  
Oblique Interlacing is a variant of this type caused by an angle of intersection of approximately 
45° and the warp and weft elements crossing at an oblique angle to each other and the side edges. 
 
Textile Type Descriptions 
 
Type I Simple Twining 
 As discussed earlier, Simple twining denotes plain twined structures in which a single 
warp or warp unit (multiple warps consistently grouped throughout the body of the fabric) are 
enclosed by active paired weft elements.  Within the sample from Slack Farm, seven distinct 
subtypes of Simple twining were identified.  These varieties were defined by the spacing of each 
weft row (Open or Close) and the grouping of weft rows (with or without gaps). 
 
 Subtype Ia Open Twining (n=24) 
All specimens identified as this type were heavily worn and difficult to identify beyond 
the open space between each successive weft row (Figure 5-2).  All warps appeared to be single 
but the wear prevented an absolute determination.  The wear also prevented the absolute 
identification of the weft twist direction. 
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Figure 5-2: Example of subtype Ia Open Twining 
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  Subtype Ib Close Twining (n=2) 
 
This subtype is similar to Subtype Ia in that the heavy wear of all examples precluded 
absolute identification beyond the close space between each successive weft row. 
 Subtype Ic Open Simple S-twist Twining (n=525) 
Examples in this subtype have plain twining engaging one warp with space between each 
weft row (Figure 5-3 and 5-4).  The examples of paired warps appear to be of an accidental nature 
and not intentional or decorative.  Nine specimens have laid-in weft splices and no splices were 
observed in the warp.  Two specimens were mended using a wrapping or whipping stitch to repair 
small tears in the body of the fabric and two specimens were mended with overhand knots to 
repair torn warps.  Four specimens exhibited additional weft twists to spread the warps varying 
distances along the horizontal axis creating a geometric pattern in the fabric. Decoration by 
additional objects was not observed.  Wear of the fabric used in the impression varied from 
almost none to extremely heavy. 
Subtype Id Close Simple S-twist Twining (n=4) 
These specimens employ plain twining engaging one warp with little to no space between 
each weft row (Figure 5-5).  The closeness of the weft rows is such that the warps are obscured 
for the majority of the body of the observed examples so that any pairing of warps cannot be 
described and will be assumed accidental in nature.  Splices were not observed and there was no 
mending or decoration.  Wear on the fabric used in the impressions was moderate. 
Subtype Ie Open Simple S-twist Twining with Gaps (n=106) 
These specimens are identical to subtype Ic in all ways except that the open weft rows are 
separated by larger gaps (Figure 5-6 and 5-7).  The number of rows included in each group of 
wefts and the gap between the groups varied by FS number.  No splices, mends, or decorations  
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 Figure 5-3: Examples of subtype Ic twining 
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 Figure 5-4: Examples of subtype Ic twining with supplementary weft twists 
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 Figure 5-5: Example of subtype Id Close Simple S-twist Twining 
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 Figure 5-6: Example of subtype Ie twining 
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 Figure 5-7: Example of subtype Ie twining 
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 were observed in these specimens.  Wear on the fabric used in the impression varied from light to 
heavy with the majority being light. 
Subtype If Close Simple S-twist Twining with Gaps (n=17) 
These specimens are identical to subtype Id in all ways except that gaps in the weft rows 
create weft-free spaces in the body of the fabric. The number of weft rows included in each group 
and the gap between the groups varies by FS number.  No splices, mends, or decoration were 
observed in these specimens.  Wear on the fabric used in the impression varied from light to 
heavy with the majority being light. 
 Subtype Ig Open and Close Simple S-twist Twining (n=7) 
Examples in this subtype have plain twining engaging one warp with groups of close and 
open wefts (Figure 5-8).  Close weft rows are interspaced by one or more open weft rows that 
give the appearance of bands in the body of the fabric.  No splices, mends, or decoration were 
observed in these specimens.  Wear on the fabric used in the impression varied from light to 
heavy with the majority being light. 
 
Type II Diagonal Twining 
 These specimens employ Diagonal twining in that paired warps are engaged by the active 
paired weft rows and each warp pair is split by the successive weft row.  In all examples within 
this type the split warp units would return to their previous warp row with every other split and 
not migrate across the body of the fabric.  Within the Slack Farm sample, 5 subtypes of Diagonal 
twining were identified.  As with the Simple twining, the subtypes were identified by the spacing 
and grouping of weft rows. 
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 Figure 5-8: Example of subtype Ig twining 
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 Subtype IIa Open Diagonal S-twist Twining (n=89) 
Examples in this subtype employ Diagonal twining over paired warps with a space 
between each weft row exposing the warps (Figure 5-9).  Weft splices are laid-in over the 
exhausted weft and no warp splices or mends were identified.  This twining technique creates the 
appearance of diagonal lines across the body of these fabrics but no other decorations were 
observed.  Wear of the fabric ranged from light to heavy with the majority showing light wear. 
Subtype IIb Close Diagonal S-twist Twining (n=12) 
These specimens have Diagonal twining over paired warps with little to no space 
between each weft row (Figure 5-10).  The closeness of the weft rows is such that the warps are 
obscured for most of the body of the fabric.  No splices or mends were observed for any examples 
in this subtype.  The diagonal pattern created by the pairing and splitting of warps is subtle but 
visible.  No other form of decoration was identified in these specimens.  Wear on all examples 
was extremely light. 
 Subtype IIc Open Diagonal S-twist Twining with Gaps (n=12) 
This subtype is identical to subtype IIa except that the open weft rows are grouped and 
separated by larger spaces (Figure 5-11).  The number of weft rows included in each group and 
space between each group varies by FS number.  No splices or mends were observed in these 
specimens.  The diagonal appearance of the fabric created by this twining technique was the only 
decoration identified.  Wear on these specimens was light. 
Subtype IId Close Diagonal S-twist Twining with Gaps (n=7) 
This subtype is identical to subtype IIb except that the close weft rows are grouped and 
separated by larger spaces (Figure 5-12).  The number of weft rows included in each group and 
the space between each group varies by FS number.  No splices or mends were observed in these  
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 Figure 5-9: Examples of subtype IIa twining 
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 Figure 5-10: Example of subtype IIb twining 
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 Figure 5-11: Examples of subtype IIc twining 
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 Figure 5-12: Example of subtype IId twining 
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 specimens.  The pairing and splitting of the warps created a subtle diagonal in the appearance of 
the fabric and was the only decoration observed.  Wear on these specimens was light. 
Subtype IIe Open and Close Diagonal S-twist Twining (n=1) 
This specimen employs Diagonal twining over paired warps with both open and close 
weft rows (Figure 5-13).  The close weft rows were grouped and split by sections of open weft 
rows.  The space between groups and the number of weft rows included varied by weft row unit.  
No splices or mends were identified and the diagonal appearance of the fabric was the only 
decoration observed.  Wear on this example was light. 
 
Type III Simple and Diagonal Twining 
 This textile type denotes textiles that exhibit both Simple and Diagonal twining 
techniques in the body of the fabric.  Within this type, two subtypes were observed: Open Simple 
and Diagonal S-twist twining, and Open Simple and Diagonal S-twist twining with Gaps. 
 Subtype IIIa Open Simple and Diagonal S-twist Twining (n=1) 
The specimen in this subtype employs Simple twining over single warps and Diagonal 
twining over paired warps (Figure 5-14).  All weft rows are open and the number of rows 
employing either Simple or Diagonal twining varies.  No splices or mends were identified and the 
diagonal appearance of the diagonally twined sections of the impression was the only decoration 
observed.  The wear exhibited by the textile used in the impression was light. 
 Subtype IIIb Open Simple and Diagonal S-twist Twining with Gaps (n=1) 
The example of this type employs both Simple twining over single warps and Diagonal 
twining over paired warps.  The weft rows are open and those rows that employ this technique are 
separated by a gap.  The number of rows in each unit and the distance between each unit in the 
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 Figure 5-13: Example of subtype IIe twining 
 
 
 
 
 93
 Figure 5-14: Example of subtype IIIa twining 
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 gap varies.  No splices or mends were present and the diagonal appearance of the diagonally 
twined units was the only decoration.  Wear exhibited in this example was light. 
 
Type IV Cross-Warp Twining 
 In this textile type, Simple twining is used over single warps.  In between the weft rows, 
adjacent warps twist around each other once (making a 180° turn) and return to their original 
position.  This technique is not always used throughout the body of the textile but is mixed with 
plain warps in such a way that patterns and designs are created.  In examples where a large 
enough portion of the impression was present to view a potential design, diagonal lines, zigzags, 
and chevron edges could be detected. 
 Subtype IVa Open Simple Cross-Warp S-twist Twining (n=54) 
This textile subtype is denoted by the use of Simple twining over single warps and open 
weft rows with the warps twisting around each other (Figure 5-15).  In examples of sufficient size 
geometric patterns and designs could be discerned.  These include horizontal and diagonal lines, 
zigzags, and the edge of a chevron.  There were no mends and splices, where present, were laid-
in.  The textiles used in the creation of these impressions showed little to no wear. 
 
Type V Simple, Diagonal, and Cross-Warp Twining 
 Textiles in this type are denoted by the presence of all three of the earlier described major 
twining types. 
 Subtype Va Open Simple, Diagonal, and Cross-Warp S-twist Twining (n=2) 
Textiles in this subtype exhibit Simple, Diagonal, and Simple Cross-Warp twining with 
open weft rows.  Warps are single when used in the Simple and Simple Cross-Warp twining and 
paired in the Diagonal twining.  The examples of this type were not of sufficient size to determine 
if any designs were created in the Cross-Warp twining.  There was no additional decoration  
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 Figure 5-15: Examples of subtype IVa twining 
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 Figure 5-15 (continued) Examples of subtype IVa twining 
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 present nor were there any mends or splices identified.  The wear on these examples was light to 
medium. 
 
Type VI Oblique Twining 
 This type is defined by pairs of elements moving on an oblique course enclosing elements 
moving on the opposite diagonal as they twine about each other (Emery 1966:64).  Both sets of 
elements, warps and wefts, are active and twining.  In a given course, the “weft” elements will 
twine around a set of “warps” and then in the next engagement be twined by the next set of 
“warps” and so forth.  Without any starting boarders or selvages, it is impossible to determine 
which are the warps and which are the wefts as both sets of elements are active. 
 Subtype VIa Close Oblique S-twist Twining (n=3) 
This subtype exhibits Oblique S-twist twining with closely placed rows with no space 
between each row (Figure 5-16).  The examples of this subtype present in the sample twine at an 
oblique angle to early rows of what appear to be Close Simple S-twist Twining.  The nature of the 
action of the twining made it difficult to discern warps and wefts; therefore all measurements 
were averaged and place under the measurements for warps.  No splices, mends or decoration 
were identified in the samples from this subtype.  Wear to the textile used in the impressions 
appeared to be light. 
 
Type VII Plain Weave 
 This type is defined as the passing of one element over and under another element and 
both sets are considered active.  This interlacing action is the only engagement between the 
elements and differs from the type of engagement employed by most twined textiles in which the 
active elements twine about the passive elements.  Only two types of Plain weave textiles were  
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 Figure 5-16: Examples of subtype VIa twining 
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 identified within this sample.  Examples from both lacked selvages of any form and made 
description of the starting method difficult. 
 Subtype VIIa Oblique Interlacing (n=2) 
Oblique Interlacing is defined as sets of elements without a clear warp or weft and a 
common starting point passing over and under each other in such a way that the course is oblique 
to the edges of the fabric (Figure 5-17 and 5-18).  The best-known example of this type is the 
three-strand braid.  As there were no starting or ending selvages identified in the examples of this 
type analyzed from the sample, the number of elements used in the interlacing is unknown.  In 
one example, the Oblique Interlacing is combined with Open Simple S-twist Twining.  This 
impression appears to be an Open Simple S-twist twined textile changing to Oblique Interlacing.  
The paired wefts stop twining around the individual warps and begin to only twist about 
themselves while beginning an over-under interlacing pattern with each warp.  As the weft rows 
were twining at a 45° angle to the warps, the continued weft interlacing was at an oblique angle.  
The textiles used in the impression appeared to have little wear and there were no splices or 
mends identified. 
 Subtype VIIb Twill Weave, 3/2 Interval (n=1) 
This subtype exhibits a twill weave in which a given element passes over three and then 
under two perpendicular elements (Figure 5-19).  This interval is the same for both the warp and 
weft elements.  As only one small and incomplete example of this type of Twill weave was 
identified, it cannot be determined if this twill was part of a larger design which is typical of 
Twill weaves with this interval pattern.  No splices, mends, or additional decoration was 
identified in the example. 
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 Figure 5-17: Example of subtype VIIa Oblique Interlacing 
 
 
 
 
Figure 5-18: Example of subtype VIIa Oblique Interlacing and Simple twining 
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 Figure 5-19: Example of subtype VIIb twill weave 
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 Summary of the Textile Types 
 
Of the seventeen textile types recorded, Open Simple S-twist twining was the most 
common, representing 60.3% of the sample.  This type was present in every cluster sampled in 
this study and constituted from 50% to 65% of the impressions from each residential/mortuary 
context (with one exception, Cluster 9). The sample from Cluster 9 was 85% Open Simple S-
twist twining; however, only 20 sherds were analyzed from this cluster. Open Simple S-twist 
twining with gaps was the next most common type at 12%.  Open Diagonal S-twist twining 
represented 10.3% of the sample and Open Cross Warp twining represented 6.2%. Each 
remaining type represented 2% or less of the sample.  
While there was a great deal of structural variation within this sample, there were some 
consistent features.  All twining types recorded within this sample had wefts twisting together 
from right-to-left, or S-twisted.  The majority of the threads used in these textiles were made of 
two elements, or 2-ply, spun from left-to-right, or Z-spun, and then twisted right-to-left, or S-
twisted.  Z-twisted examples were heavily worn and resembled cords missing an element.  These 
examples were most probably 2-ply, Z-spun, S-twisted cords in which one element had been 
worn away.  However, the small size of the examples prevented this being established with 
certainty and were therefore labeled as Z-twisted.  Since no fabric was recovered from the 
excavations at Slack Farm, the actual raw material of the textiles from the impressions is 
unknown but appears to be a well-processed bast (stem) fiber in most examples.  Only four 
starting/end selvages were identified within the sample but all appear to be of the same type-- 
close twining over warps that had been folded at a 180°angle and reinserted into the final weft 
rows of the textile (Figure 5-20, 5-21, 5-22, and 5-23).  One side selvage was identified within the 
sample, a continuous side selvage with denser-packed warps at the edge.  Where splices could be 
identified they were laid-in and mending appeared to be dependent upon the kind of damage with 
the most common being a running or whipping stitch used to re-join rows that had been pulled 
apart or warps knotted together from where they had torn (Figure 5-24 and 5-25).  One example  
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 Figure 5-20: Example of a starting/end selvage on a subtype Ic textile 
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 Figure 5-21: Example of a starting/end selvage on a subtype IIa textile 
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 Figure 5-22: Example of a starting/end selvage on a subtype Ie textile 
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 Figure 5-23: Example of side selvage on a subtype IIa textile 
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 Figure 5-24: Example of possible mend or wrapped warp on subtype Ic textile 
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 Figure 5-25: Example of possible knotted warp mend on a subtype IIIa textile 
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 of mending may actually represent a wrapped warp.  Five examples (0.57%) of mending were 
identified within the sample. 
The overall condition of the textiles used to impress the ceramics was quite good.  Of the 
870 fabric-impressed sherds that were analyzed, 27 examples, or 3.1%, showed heavy wear 
(Figure 5-26).  The remaining impressions were of fabric that showed little to no wear and there 
were very few mends.  The textiles used for impressions were of generally good quality and 
condition.  Also not identified in any of the textile-impressed sherds was the addition of 
decorative objects such as beads or feathers.  These objects may have been used on other fabrics, 
but they were not observed in the impressions. 
While there were no additional decorative embellishments applied to the fabric used in 
the impressions, some showed decorative geometric patterns (Figure 5-27, 5-28, and 5-29).  This 
is most evident in the Open Cross-warp S-twist twining impressions.  Most examples appeared to 
represent a portion of a geometric design, usually a diagonal or horizontal line, and a few of the 
larger sherds showed evidence of possible chevrons.  However, none of the impressions were 
large enough to fully depict the design woven into the fabric.  What is of note is the similarity 
between the geometric patterns in the fabric and designs incised on Caborn-Welborn decorated 
ceramics.  Patterns are also present in the impressions with grouped weft rows and in the 
combining of Simple and Diagonal twining. 
Within the textile types, Open Cross-warp S-twist twining appeared visually to have finer 
and more tightly spun threads overall than the other fabric types.  However, within each textile 
type, there appeared to be examples that were finer or coarser than the norm (Figures 5-30 and 5-
31).  Also, within each cluster sampled there was a wide range of coarseness.  In general, the 
Diagonal twining appeared to be finer than the Simple twining and the Open Cross-warp twining 
appeared to be finer than the Diagonal twining.  This may point to differences in the original use 
of the textile, however the small size of the sherds analyzed has made this difficult to discern. 
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 Figure 5-26: Example of subtype IIa twining showing heavy use-wear 
 
 
 
 
Figure 5-27: Example of diagonal lines in subtype IVa textile 
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 Figure 5-28: Example of diagonal lines and possible chevron edge in subtype IVa textile 
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 Figure 5-29: Example of zigzags or chevrons on subtype IVa textile 
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 Figure 5-30: Examples of subtype Ic twining showing a fine and coarse textile recovered from the 
same context 
 
 
 
Figure 5-31: Examples of subtype IIa twining showing a fine and coarse textile recovered from 
the same context 
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For example, a fine-gauged, lace-like fabric, very similar to the Open Cross-warp twining, would 
have been ill-suited for use as a bag or sack, but much more appropriate for a shawl. 
The variety of textile types present in this sample and the variations of their structural 
attributes have demonstrated a rich textile tradition at Slack Farm.  Visually, there appear to be 
differences in the structural characteristics between clusters and textile types, and this possible 
variation is explored in the next chapter.  Statistical analysis of the structural attributes of the 
textile-impressed will help to identify and provide an explanation of what, if any, variation exists 
in the sample. 
 
 6. Chapter 6: Statistical Analysis of the Textile-impressed Sample 
 
Introduction 
 This chapter presents the results of a statistical analysis of the textile-impressed ceramics 
from Slack Farm.  The structural characteristics of the textile impressions, including textile type 
and their metric attributes, were examined for variation that relates to Caborn-Welborn social 
organization at the site.  These are the functional attributes of textiles and maybe used for this 
purpose because of the link between the technological choices made during production and the 
object’s place within its technological system (Lemonnier 1989).  The textile’s technological 
system articulates the functional attributes with its symbolic properties and the social system in 
which the textile was created and used.  This variation in structural characteristics was caused by 
differences in the sample size between the residential clusters.  This data set was then compared 
to other textile-impressed ceramic assemblages to contextualize the textile tradition at Slack 
Farm. 
 
The Contexts Sampled 
The contexts sampled (Table 6-1) in this study could be classified as one of two 
categories, pits or houses (see Figure 2-11 for an example of pit and house features at Slack 
Farm).  Pits were typically large storage pits and often included a variety of artifacts such as 
pottery, flaked stone tools, and shell, and were not directly associated with a house.  The houses 
were defined by the presence of a house basin and wall-trenches.   
 
Pit Contexts 
There were seventeen pits included in this study (Table 6-2).  These pits were associated 
with Clusters 1-6 and Cluster 9, and encompassed a variety of features.  As with the other areas 
sampled for this study, the number of sherds chosen for analysis reflects the intensity of the 1988 
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excavations within these clusters and should not necessarily be taken as reflection of the potential 
amount of fabric-impressed sherds present in these areas. 
Table 6-1: Textile types by Cluster 
 
Textile 
Type 
Cluster 
1 
Cluster 
2 
Cluster 
3 
Cluster 
4 
Cluster 
5 
Cluster 
6 
Cluster 
7 
Cluster 
9 Total 
Ia  2 11 2  3 5 1 24 
Ib 1   1     2 
Ic 6 35 131 103 20 113 101 16 525 
Id 3   1     4 
Ie  4 23 15 11 25 28  106 
If   8 2  1 5 1 17 
Ig  3 1   1 2  7 
IIa 2 4 27 24 1 13 18  89 
IIb  1 3 4 1 2 1  12 
IIc   2 3 1  6  12 
IId      4 3  7 
IIe       1  1 
IIIa   1      1 
IIIb     1    1 
IVa  4 12 10 2 13 11 2 54 
Va      2   2 
VIa   1   1 1  3 
VIIa   2      2 
VIIb       1  1 
 n=12 n=53 n=222 n=165 n=37 n=178 n=183 n=20 n=870
 
  
Table 6-2: Textile types present by cluster and pit feature 
 
Cluster 
1 Cluster 2 Cluster 3 Cluster 4 
Cluster 
5 Cluster 6 
Cluster 
9 
 
T
e
x
t
i
l
e
 
T
y
p
e
 
Pit 
382 
Pit 
15 
Pit 
29 
Pit 
57 
Pit 
78 
Pit 
87 
Pit 
94 
Pit 
96 
Pit 
211 
Pit 
260 
Pit 
282 
Pit 
285 
Pit 
302 
Pit 
305 
Pit 
313 
Pit 
354 
Pit 
272 
Total 
Ia   2 2        3     1 8 
Ib 1 1                   
Ic 6 3 18 22 2  2 4 5 14 2 16 1 3 3 11 13 125 
Id 3                  3 
Ie   3 2  1 1 1  8  2    4  18 
If    1    2         1 4 
Ig  1 1               2 
IIa 2 2 1  2       3   1 1  12 
II  b 1                 1 
I  Ic 0                  
II  d 0                  
I  Ie 0                  
IIIa    1              1 
IIIb                  0 
IVa  2  1    1 1 1  1  4   2 13 
Va                  0 
V  Ia 1 1                  
VI  I 2 2a                   
VII  b                  0 
 n=12 n=8 n=25 n=31 n=4 n=1 n=3 n=8 n=6 n=24 n=2 n=25 n=1 n=7 n=4 n=27 n=17 n=191
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 The Houses 
Within Clusters 3, 4, 5, 6, and 7, nine houses were sampled in this research project (Table 
6-3).  The distribution of textile types among the houses is similar to that of the clusters.  As 
Clusters 3, 4, 6, and 7 were more intensively tested in the 1988 excavations, they represent a 
greater variety and number of textile-impressed ceramics.  The metric traits of the textile-
impressed sherds from the houses are consistent for all contexts; no one house appears to have a 
greater number of finer or coarser textile impressions then the others. 
 
Statistical Evidence 
 Textile type diversity observed in the fabric-impressed ceramics at Slack Farm is caused 
by the technological choices of the weavers who resided at the site during the Caborn-Welborn 
phase.  Previous research on Slack Farm and Caborn-Welborn phase sites (Pollack 1998, 2004, 
2006) has shown that the sociopolitical organization within these sites was changing as local 
populations responded to the collapse of nearby Mississippian chiefdoms and re-configured their 
society with expanding social networks.  The goal of this research is to analyze a sample of the 
textile-impressed ceramics to provide an additional understanding of these activities.  The fabric 
used in the impressions may have been a reflection of ethnicity, status, wealth, or kinship.  
Because these textiles were produced within a technological system (Lemonnier 1989) where 
choices pertaining to the structural attributes were related to the symbolic qualities of the final 
product, questions about social organization maybe examined from analysis of these traits.  These 
textiles were produced in the household and used for the manufacture of large ceramic vessels.  
The ceramic manufacturing process caused the impression of the textile on to the surface of the 
vessel and it is through the analysis of these impressions that this data set was generated.  
Statistical analysis can explain the variation seen in the textile types. 
The interpretation of the data for this project begins with an examination of its diversity.  
That information will allow for a characterization of the variability of textile impressions on 
 119
 Table 6-3: Textile types found in clusters by house 
 
Cluster 
3 Cluster 4 
Cluster 
5 Cluster 6 Cluster 7 
 
Te
xt
ile
 
Ty
pe
 
House 
1 
House 
2 
House 
6 
House 
7 
House 
9 
House 
10 
House 
3 
House 
4 
House 
5 Total 
Ia 9 1     2  3 15 
Ib   1       1 
Ic 98 43 29 5 61 13 14 10 77 350 
Id  1        1 
Ie 17 8 3 3 17 2 5 1 22 78 
If 5 2   1  1 1 3 13 
Ig 1        2 3 
IIa 25 11 5 1 6 1 1  17 67 
IIb 3 2   2    1 8 
IIc 1 1       6 8 
IId     4  1  2 7 
IIe         1 1 
IIIa          0 
IIIb    1      1 
IVa 10 4 5 1 7  3 2 6 38 
Va     2     2 
VIa 1      1   2 
VIIa          0 
VIIb         1 1 
 n=170 n=73 n=43 n=11 n=100 n=16 n=28 n=14 n=141 n=596
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 ceramics within clusters and if differences in the numbers of textile types found in the clusters are 
significant.  This information will be used to discuss how the inhabitants of Slack Farm used the 
textiles and what that use says about the social organization of the site.   
Diversity is a measure of variation, “a referent for the structural properties of a 
population or sample made up of distinct categories” (Jones and Leonard 1988:2).  Using 
measures of diversity allows for the understanding of how data varies, in this case, across a site.  
This information can be extremely useful for seeing differences in the distribution of artifacts and 
here will be used to help identify and perhaps explain patterns seen in the data.  As the previous 
sections demonstrated, some of the clusters and houses sampled for this project had a greater 
variety and number of textile types observed.  Diversity is used here to determine if the observed 
variation is due to chance alone.  The addition of a measure of diversity helps provide a 
quantitative counterpart for the qualitative interpretation of the data.   
Diversity comprises two indices, richness and evenness (Jones and Leonard 1988, 
Kintigh 1988).  Richness is determined by the number of categories present in a collection 
(Kintigh 1988:26, Krebs 1999:412).  Evenness measures whether all categories are equally 
abundant or if certain categories are more abundant than others (Bobrowsky and Ball 1988:6). 
Some researchers (such as Bobrowsky and Ball 1988, Krebs 1999) also include an index of 
heterogeneity when considering diversity.  Heterogeneity combines richness and evenness into 
one measure (Krebs 1999:412) and can be defined as the variability in both the number of 
categories (richness) and the abundance of examples within a category (evenness) (Bobrowsky 
and Ball 1988:5).  It is an attempt to simplify the complex relationship between the number of 
categories present and their individual frequencies (Bobrowsky and Ball 1988:7-8).  An 
examination of the diversity of the data from the sample of textile-impressed sherds from Slack 
Farm is useful for understanding how the textile types are distributed across the site.   
 Differences in the diversity, and specifically richness and evenness, can provide 
information on the social organization at Slack Farm.  For example, in attempting to determine if 
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 higher status individuals at the site had differential access to and use of textiles, an expected 
pattern would be that not all textile types would be evenly distributed between the clusters.  Some 
textile types, especially those that were more complex and required a great expenditure of labor to 
produce, would be primarily found in only one or two clusters, those of the higher status 
individuals.  This pattern would also be present in the metric data for these textile impressions.  
Those impressions that were created from fabric of a higher quality and finer weave would be 
common in only a few clusters or houses.  If this pattern is present, then textiles with more 
complex structures or multiple structures woven with warp and weft elements that were highly 
processed and spun with smaller average thread diameters would only be common in some 
clusters and would show an uneven distribution across the site.  These clusters, with a higher 
frequency of high quality, complex textiles used in impressions would also have a richer sample 
of textile types.  Increased richness would be caused by the greater variety of textile types 
available to the higher status individuals.  Similar trends have been previously identified in 
Mississippian period elite contexts (Kuttruff 1988, Schreffler 1988).  
 
Richness 
 There are many different ways to assess richness within a sample; the simplest is a count 
of the different types of artifacts and how many are present in each class in a given sample that is 
then compared to other samples (Bobrowsky and Ball 1988:5, Krebs 1999:412).  However, 
problems arise when the sizes of the samples used for comparison vary, since sample size limits 
the number of types that can be represented (Bobrowsky and Ball 1988:5, Kintigh 1988:26).  A 
common type in a larger sample may only appear as a rare type in the smaller (Krebs 1999:413).  
Richness cannot be directly compared between samples of varying sizes but must be used in 
combination with a process to control for the effects of these differences. 
 To assess the richness of each cluster sampled at Slack Farm, Odum’s logarithmic 
species-diversity index (Odum et al. 1960) is used and the results are compared between clusters 
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 using Kaufman’s (1998) procedure for a Jackknife Technique (see Baxter 2003, Kaufman 1998, 
and Krebs 1999 for additional information and examples).  The logarithmic species-diversity 
index (Odum et al. 1960:396) allows comparison between different samples and collections 
attained with different sampling methodologies.  This is especially important for this research 
since the sample sizes from each cluster vary due to the differing intensities of excavation.  If the 
relationship between the number of types (or species) and objects (or individuals) is assumed to 
be constant (Bobrowsky and Ball 1988:5), then the value produced by the logarithmic species-
diversity index is suitable for assessing the richness of the sample in this research.  The richness 
estimates for each cluster are then compared through a jackknife technique that will control for 
differences in the sample size between each cluster.   
 
 The formula for the logarithmic species-diversity index is: 
 
R = k
logN  
 where 
 R = logarithmic species-diversity index for richness 
 k = number of categories 
 N = sample size 
 
 
The logarithmic species-diversity index was calculated for each cluster and the resulting 
R-values are displayed in Table 6-4.  As this table shows, R-values vary from 3.074 to 5.746 
where increasing R-value is an indication of increasing richness within a given cluster.  As can be 
seen from the R-values, there are differences in richness among the clusters.  However, the 
sample size varies and may not accurately represent the richness of each cluster.  By jackknifing  
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 Table 6-4: R-values for clusters at Slack Farm computed using Odum's logarithmic species-
diversity index to assess richness 
 
Cluster R-value k N 
1 3.707 4 12 
2 4.060 7 53 
3 5.114 12 222 
4 4.510 10 165 
5 4.464 7 37 
6 4.888 11 178 
7 5.746 13 183 
9 3.074 4 20 
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 this statistic, a measure of richness will be attained that controls further for the effects of sample 
size. 
The Jackknife Technique requires repeatedly recalculating a statistic of interest and with 
each recalculation, deleting one of the original data points (Kaufman 1998:75).  The result is a 
series of jackknifed estimates that are then used to generate a set of corresponding pseudovalues.  
The mean of the pseudovalues provides the best estimate of the statistic of interest.  What is 
perhaps most attractive about this technique is that it does not assume a theoretical sampling 
model, no assumptions regarding the underlying distribution are required, and jackknifing 
reduces bias that may be caused by differing sample sizes (Kaufman 1998:75, Baxter 2001:721). 
In order to calculate the jackknifed estimate of richness for the clusters sampled at Slack 
Farm, a set of subsamples was generated for each cluster with one category removed from each 
subsample (Kaufman 1998).  The new jackknifed R-value and pseudovalue was then calculated 
for the subsamples and the mean of these pseudovalues is the jackknifed estimate of richness for 
each cluster.   
 
The formula for the pseudovalues is: 
Φ i = k ˆ Θ T − k −1( ) ˆ Θ i  
where 
Φi  = pseudovalue for the ith subsample 
k = number of categories 
ˆ Θ T  = estimate from the total sample 
ˆ Θ i  = jackknifed estimate for the ith subsample 
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The mean of pseudovalues is: 
Φ = ∑Φi
k  
where 
Φ  = mean of  Φi
Φi  = pseudovalue for the ith subsample 
k = number of categories 
 
The data set used to compute the jackknifed estimate of richness for Cluster 4 is 
presented in Table 6-5 as an example of this technique.  The resultant jackknifed estimates of 
richness for the clusters at Slack Farm are listed in Table 6-6. 
The variation in the jackknifed estimates of richness for the clusters ranged from 9.708 in 
Cluster 7 to 3.249 in Cluster 9 (Table 6-6).  The Φ Rich -values of the clusters demonstrates that 
there is a difference in the relative richness, or variety, of the textile types between the clusters.  
When the jackknifed estimates of richness are plotted against the sample size of the clusters, as 
shown in Figure 6-1, a trend becomes apparent.  The “richness” of the clusters, or those clusters 
with a greater variety of textile types, increases as the sample size increases.  Clusters 7, 3, 6, and 
4 have the highest Φ Rich -values, as well as the largest sample size, but the highest Φ Rich -value is 
associated with the second largest sample, Cluster 7, and the smallest Φ Rich -value is from the 
second smallest sample, Cluster 9.  Also, there appeared to be two different groups of clusters by 
richness.  Clusters 3, 4, 6, and 7 had a higher richness value than clusters 1, 2, 5, and 9.  Having 
controlled for sample size, this data suggests that the clusters with more textile-impressed sherds 
also were utilizing a greater variety of textile types.  The use of a one-way analysis of variance 
(ANOVA) can help provide further information on the differences between the two groups of 
clusters.
 Table 6-5: Data used to compute jackknifed estimate of richness and evenness for Cluster 4 
 
Textile Type ST S S S S S S S S S1 2 3 4 5 6 7 8 9 S10 
Ia 2 0 2 2 2 2 2 2 2 2 2 
Ib 1 1 0 1 1 1 1 1 1 1 1  
Ic 103 103 103 0 103 103 103 103 103 103 103
Id 1 1 1 1 0 1 1 1 1 1 1  
Ie 15 15 15 15 15 0 15 15 15 15 15
If 2 2 2 2 2 2 0 2 2 2 2  
IIa 24 24 24 24 24 24 24 0 24 24 24
IIb 4 4 4 4 4 4 4 4 0 4 4  
IIc 3 3 3 3 3 3 3 3 3 0 3  
IVa 10 10 10 10 10 10 10 10 10 10 0
N 165 163 164 62 164 150 163 141 161 162 155
k 10 9 9 9 9 9 9 9 9 9 9
Richness 
ΘT, Θi 4.510 4.068 4.063 5.021 4.063 4.136 4.068 4.188 4.078 4.073 4.109
Φi 8.481 8.525 -0.095 8.525 7.873 8.841 7.408 8.392 8.437 8.115
ΦRich 7.41  4         
Evenness 
ΘT, Θi 1.898 1.809 1.795 1.158 1.795 1.992 1.809 2.112 1.838 1.824 1.923
Φi 2.639 2.824 8.556 2.824 1.045 2.693 -0.034 2.433 2.563 1.667
ΦEven 2.726  
Note: Each of the Si sets has one of the groups deleted in turn.  ΘT is the estimate of richness or evenness for each of the total assemblages, 
Θi is the Jackknifed estimate of richness or evenness for each of the subsamples, and Φi is the pseudovalue for each sample.  The k for 
each Si is k-1. 
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 Table 6-6: Jackknifed estimates of richness for the clusters 
 
Cluster  k N 
1 5.166 4 12 
2 6.157 7 53 
3 8.607 12 222 
4 7.414 10 165 
5 6.883 7 37 
6 8.053 11 178 
7 9.708 13 183 
9 3.249 4 20 
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 The results of the ANOVA (Table 6-7) showed that there is a significant difference in the 
richness values computed for the clusters at Slack Farm (F = 25.333, p = 0.000).  Seeing that 
there is a difference in the richness values between the clusters, further examination is needed to 
see if this difference is between all the clusters or if any of the clusters are similar.  Figure 6-1 
showed that Clusters 3, 4, 6, and 7, and Clusters 1, 2, 5, and 9, formed two groups of clusters.  
Multiple comparisons were done using the Least Squares Difference (LSD) to see where the 
clusters differed and a two-tailed t-test was used to verify that difference.  The LSD multiple 
comparisons showed that each cluster was only similar to the next richest cluster from itself.  The 
exception is Cluster 7, whose richness score was not similar to any other cluster.  The grouping in 
these figures is not reflected in the LSD multiple comparisons very clearly.  The clusters that 
comprise each group are only similar to one other cluster with the group, and the groups do not 
have any clusters that are similar to one another.  While there is a difference between the groups, 
there is not much similarity within.  There appears to be two different groups of households at 
Slack Farm utilizing textiles differently and within those groups, there are differences in 
individual household utilization.  The LSD multiple comparisons show that there is some 
difference in the variety of textile types identified from the clusters and that there are some 
clusters with a greater variety than others.  When the two groups were looked at individually, the 
ANOVA showed that each group was homogenous within itself.  When the groups were each 
considered as a single unit and compared to one another with a t-test, it showed that there was a 
difference in the means between the clusters with low richness and the clusters with high richness 
(t=3.727, df =66, p=0.00).  What this shows is that there is a difference between the richness 
values for these groups of residential clusters. 
Even though sample size was controlled for through use of the jackknife procedure, it is 
not known if these richness values are higher or lower than the expected average.  To assess these 
differences, a model was created of the expected distribution of textiles types.  This method  
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 Table 6-7: ANOVA table for the Jackknifed Estimates of Richness 
 
 Sum of 
Squares df 
Mean 
Square F Sig. 
Between Groups 33.449 7 4.778 25.333 .000
Within Groups 11.317 60 .189
Jackknifed Estimate of 
Richness 
Total 44.767 67
Between Groups 36.405 3 12.135 1.655 .212
Within Groups 132.010 18 7.334 5.664
Clusters with Low 
Richness Values 
Total 168.416 21
Between Groups 33.065 3 11.022 1.244 .306
Within Groups 371.997 42 8.857
Clusters with High 
Richness Values 
Total 405.062 45
 
 
Figure 6-1: Jackknifed estimates of richness plotted against sample size 
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 differs from the jackknife procedure in that this model was created through sampling with 
replacement and the richness values used where the number of textile types present in each 
cluster (Kintigh 1984, 1988).  This model distribution was then plotted with the actual richness 
values to see how they differed from the expected distribution.  A benefit of using a model 
distribution to assess richness is that an expected mean may be generated as well as a confidence 
interval.  The resultant graph, Figure 6-2, plots richness values against sample size on a 
logarithmic scale.  The cluster richness values, with the exception of Clusters 5 and 7, fall just 
below the expected richness value at that sample size, however, Cluster 5 is at the expected 
richness for its sample while Cluster 7 is just above its expected value.  Moreover, all the richness 
values fall within the confidence interval for this distribution.  While these graphs (Figures 6-1 
and 6-2) show two groups of clusters based on the richness values, neither group has values that 
are significantly above or below what is expected at that sample size.  Therefore, although Cluster 
7 is above its expected richness value and has the most textile types present in its sample, this 
appears to be mainly an effect of sample size.  
 
Evenness 
As was defined earlier, measures of evenness are used to assess whether all categories are 
equally abundant in a sample or if certain categories are more abundant than others (Bobrowsky 
and Ball 1988:6).  An uneven distribution would suggest that a household utilized certain textile 
types to a greater extant than others, while an uneven distribution would suggest a household had 
similar levels of access to a variety of textile types, or the ceramics made with them.  Similar 
indices of evenness among the clusters would suggest similar patterns of utilization of different 
textile types, though the specific types favored might vary.  
There are several potential statistics that may be used to measure evenness; one of the 
more common is based on the Shannon-Weaver information function (also known as the 
Shannon-Wiener index [Krebs 1999:444]) (see Kintigh 1988:25-36 for a example).  While  
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Figure 6-2: Graph of Expected Richness and Actual Richness 
 
 
Note: Points are labeled by Cluster 
R
ic
hn
es
s 
 0
   
   
2 
   
   
4 
   
   
6 
   
   
8 
   
 1
0 
   
 1
2 
   
 1
4 
   
 1
6 
   
 1
8 
10                    20                           50                   100                 200                          500 
Sample Size 
 
 
 132
 statistics such as this can be good measures of evenness, they are limited by a dependence upon 
sample size, richness, and how diversity is assessed (Bobrowsky and Ball 1988:7; Rindos 
1988:15).   A measure based on the sample’s variance, such as the coefficient of variation (CV), 
is independent of the effects of richness and diversity assessment and will be used here.  The CV 
can be used to examine evenness because it assesses sample homogeneity without effect from the 
sample mean (Thomas 1986:84).  As the CV relates to the variance of a sample, a smaller CV 
will indicate greater evenness or a more even distribution of textile types.  However, because the 
sample sizes vary between clusters, the CV will be jackknifed using Kaufman’s procedure (1998) 
to control for these effects during comparison.  This jackknife process is the same as that used in 
comparing the richness statistics. 
The formula for the CV used is: 
CV = 
Xi − X( )2
i=1
k∑
k −1( )
X  
where 
 CV = coefficient of variation 
k = number of categories 
 Xi = size of the ith category in the sample 
X  = mean of the sample 
 
 Table 6-8 shows the calculated CV for the clusters at Slack Farm (Table 6-1 shows the 
original sample used to compute the values in Table 6-8).  A smaller CV is an indication of 
greater evenness; typically a value of 0.3 or less is an indication of an even distribution. As can be 
seen, the clusters do not show an even distribution of textile types.   
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 Table 6-8: Coefficients of Variation in clusters at Slack Farm 
Cluster CV k N 
1 0.720 4 12
2 1.605 7 53
3 1.973 12 222
4 1.898 10 165
5 1.410 7 37
6 2.039 11 178
7 1.941 13 183
9 1.470 4 20
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 As can be seen from Table 6-9, the jackknifed estimates of the CV show an uneven 
distribution of textile types between the clusters at Slack Farm.  Cluster 1 and Cluster 5, having 
the smallest coefficients, have the most even distribution of textile types within their respective 
clusters.  However, that these numbers are so large is an indication that the clusters with the most 
even distribution for this sample still have a very uneven distribution of textile types.   As can be 
seen from Figure 6-3, as the sample size increases, evenness begins to remain somewhat 
consistent. 
The use of the Jackknife Technique on the measures of richness and evenness for the 
clusters at Slack Farm allowed for the effects of the differing sample sizes between clusters to be 
controlled.  Clusters 3, 4, 6, and 7 grouped together in both analyses and appear to be different 
and set apart from the other clusters.  These clusters have shown not only larger sample sizes, but 
also a greater variety of textile types that are not equally represented within each cluster.  
However, when the actual richness values were compared against a model distribution, it was 
shown that these values were within the expected range for each sample size.  While the evenness 
values begin to remain somewhat consistent as the sample size increases, there are differences in 
the values at similar sample sizes (see Figure 6-3).  Clusters 1, 2, 5, and 9 do not differ greatly in 
sample size but have very different evenness values.  This is also true of Clusters 3, 4, 6, and 7, 
although the differences in evenness between these clusters are not as great.  An ANOVA was 
used to see there were differences in the evenness between these clusters. 
The ANOVA (Table 6-10) showed that there is not a significant difference in the 
evenness values computed for the clusters (F = 0.611, p = 0.745); the textile types within the 
clusters are similarly distributed and no cluster exhibits a more uneven distribution than any 
other.  The differences in the evenness values between the clusters with similar sample sizes are 
not significant.  What this has shown is that while not all the textile types identified in the sample 
from Slack Farm were utilized within all of the clusters, none of the textile types appear to have 
been restricted to specific households.  A question that this then posses is were any of the clusters 
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 Table 6-9: Jackknifed estimates of the Coefficients of Variation for the clusters at Slack Farm 
 
Cluster Φ Even  k N 
1 0.852 4 12
2 2.773 7 53
3 2.883 12 222
4 2.726 10 165
5 1.445 7 37
6 2.974 11 178
7 2.672 13 183
9 2.485 4 20
 
 
 
Figure 6-3: Jackknifed Estimates of Evenness for the clusters at Slack Farm 
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Table 6-10: ANOVA table for the Jackknifed Estimates of Evenness 
 Sum of 
Squares df 
Mean 
Square F Sig. 
Between Groups 24.224 7 3.461 .611 .745
Within Groups 339.843 60 5.664
Jackknifed 
Estimate of 
Evenness 
 Total 364.068 67
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 using the textile types differently, or did any one cluster have a more diverse utilization of the 
textile types at Slack Farm.  As diversity is composed of both richness and evenness, plotting 
them against each other will provide a graphical representation of the diversity of the clusters at 
Slack Farm.  As can be seen from Figures 6-1 and 6-2, the clusters with the highest richness 
values are grouped together while the clusters with lower richness values are more divergent from 
each other, but as Figure 6-2 demonstrated, these differences are not unusual at that sample size.  
When the evenness values were plotted against sample size, the values appeared to remain 
somewhat consistent as sample size increased, but still represented a very uneven distribution 
within each cluster.  A “diverse” cluster would display high richness and high evenness (low 
CV), meaning a diverse cluster would have a high variety of categories equally present.  As can 
be seen from Figure 6-4, none of the clusters at Slack Farm can be considered very diverse.  The 
clusters show a trend of either having a high richness and being very uneven or being even and 
having a low richness. 
 If the types of textiles being utilized in the different clusters at Slack Farm were limited 
by some reason other then personal preference, it can be assumed that there would be restrictions 
in the location of those types.  To see if there is a statistically significant association between 
textile type and context within the site, a Fisher’s Exact Test was computed.  The use of the 
Fisher’s Exact Test is preferred to using a Chi-squared test in this instance because the number of 
objects classified under several textile types is less than 5.  The under-represented textile types 
may skew a Chi-squared test.  The Fisher’s Exact Test treats the sample as if it were a population 
and generates the statistic of interest based on the exact nature of the sample as opposed to the 
approximations of a Chi-squared test (Blalock 1979:279).  The Fisher’s Exact Test value was 
10.780 (p = 0.525) and shows that there is no relationship between textile type and cluster at 
Slack Farm.  The textile types were then grouped together by twining type (Simple twining, 
Diagonal twining, Cross-warp twining) to see if any of these types were associated with cluster 
location.  The Chi-squared Test was used for this calculation because no twining type had less  
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 Figure 6-4: Jackknifed Estimates of Richness and Evenness 
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 than 5 examples.  The Chi-squared value was 11.661 (p=0.634) and shows that there is no 
significant relationship between twining type and cluster at Slack Farm. 
 The data from the sample of textile-impressed sherds from Slack Farm has suggested that 
some of the clusters (Clusters 3, 4, 6, and 7) may have had a greater variety of textile types than 
other clusters, but this variety is not greater than expected for the sample sizes present.  
Furthermore, there is no association between textile type and cluster.  Based on the statistical 
data, the textile types identified from the sample from Slack Farm were available to all 
individuals; but now the question becomes whether the quality of the textiles used in the 
impressions differed between the clusters. 
 
The Metric Data from the Textile Impressions 
 Differences in the quality of thread that is produced for textile manufacture can provide 
information not just on the probable use of the finished object, but also differences in status.  
Production of finer thread for textile manufacture would necessitate a much greater expenditure 
of energy and resources.  Those clusters with a higher concentration of such textile types would 
have expended more energy on those textiles and this may be an indicator of different economic 
capabilities.  Technological choices in textile production are a part of a technological system 
where an object’s symbolic and functional qualities are informed by the same set of social 
patterns (Lemonnier 1989, Lechtman 1977).  Ideas that inform textile manufacture to create a 
fabric that is capable of signifying wealth or status therefore also inform the structural 
characteristics, such as thread quality, and vice versa.  The resultant textiles are both symbolic 
and functional objects that can signify social messages, such as status, but also be used in 
household tasks, such as ceramic manufacture.  Because the process of ceramic manufacture 
captures the textile’s structural information, textile impressions maybe used to access the 
technological choices made during production.   
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During the analysis of the textile-impressed sherds, there appeared to be some visual 
differences in the impressions (see Table 6-11 and 6-12 for a summary of the metric attributes of 
the textile types and descriptions of those measurements).  Sherds that had been impressed with 
textiles that had more structural variations and would have required a higher investment of labor 
appeared to have been constructed with finer threads.  Simple twining appeared to be coarser than 
Diagonal twining while both appeared coarser than Cross-warp twining.  Qualities of a finer 
thread would include a smaller thread diameter, smaller angle of twist, and a greater average 
number of twists per centimeter. 
ANOVA was used to examine the difference in the characteristics of the warp and weft 
threads between the different textile types.  Since the question of interest here was if the there was 
a relationship between increases in twining complexity expressed on an ordinal scale (from 
Simple twining to Diagonal twining to Cross-warp twining) and a corresponding change in the 
quality of the thread (increasing fineness), the textile types were grouped together by twining 
type.  The ANOVA (Table 6-13) showed a difference between twining type and thread diameter 
(F = 12.137, p = 0.000 for the warps and F = 22.167, p = 0.000), angle of twist (F = 20.378, p = 
0.000 for the warps and F = 13.370, p = 0.000 for the wefts), and twists per centimeter (F = 
58.871, p = 0.000 for the warps and F = 60.155, p = 0.000 for the wefts).  LSD multiple 
comparisons further showed that between the twining types, the thread characteristics are 
different from each other with two exceptions: for weft angle of twist, Diagonal and Cross-warp 
twining are similar to one another but different from Simple twining and for the diameter of the 
warp threads, Simple twining and Diagonal twining are the same but different from Cross-warp 
twining.  The differences in the metric characteristics reinforce the idea that the different twining 
types were produced with different qualities of thread.  This supports the idea that technological 
choice informed the structural characteristics of the textiles during production.  
While the specific textile types are not restricted in use by cluster, the quality of the fabric utilized 
may not have been equal across the site.  A combination of a more complex twining type with a 
 Table 6-11: Summary of metric attributes of textile-impressions analyzed 
Textile Type Ia Ib Ic Id Ie If Ig IIa IIb 
Count 24 2 525 1 109 17 7 89 12
Range WarpDia 0.60-1.75 NA 0.07-2.05 NA 0.10-1.75 0.55-1.90 0.95-1.45 0.55-2.75 0.70-1.10
Mean WarpDia 1.22 NA 1.03 1.05 1.11 1.12 1.15 1.16 0.91
Range WarpCM 3.0-5.0 NA 3.0-10.0 NA 3.0-9.5 3.0-6.5 3.0-6.0 0.5-6.0 3.5-5.0
Mean WarpCM 3.83 NA 4.86 5 4.68 4.69 4.36 3.3 4.08
Range WarpANG 44-86 NA 28-89 NA 39-87 36-79 48-88 35-66 48-62
Mean WarpANG 63.3 NA 64.3 34 62.4 62.2 67.3 51.1 55
Range WeftDia 0.70-1.85 NA 0.07-2.55 NA 0.07-1.90 0.80-2.0 0.95-2.0 0.65-3.05 0.70-1.60
Mean WeftDia 1.25 NA 1.09 1.1 1.05 1.25 1.29 1.3 1.2
Range WeftCM 1.0-3.0 NA 1.0-5.0 NA 1.0-5.0 NA 2.0-3.0 1.0-6.0 3.0-9.0
Mean WeftCM 1.67 NA 2 2 2.25 2 2.43 2.76 4.83
Range WeftGap 0.7-9.15 NA 0.22-18.2 NA 0.30-10.0 NA 6.65-9.80 0.55-12.0 NA
Mean WeftGap 4.11 NA 5.42 NA 2.13 NA 8.2 3.15 NA
Range WeftANG 32-46 NA 26-78 NA 30-74 34-69 40-67 22-58 31-63
Mean WeftANG 39 NA 52.7 33 51.4 48.1 55.7 43.1 45.3
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Table 6-11 (continued): Summary of metric attributes of textile-impressions analyzed 
 
Textile Type IIc IId IIe IIIa IIIb IVa Va VIa VIIa VIIb 
Count 12 7 1 1 1 54 2 3 2 1
Range WarpDia 0.80-1.70 0.75-1.30 NA NA NA 0.40-1.35 1.30-1.50 1.10-1.20 1.05-1.20 NA
Mean WarpDia 1.22 1.03 1.15 1.55 1.15 0.78 1.4 1.15 1.13 1.7
Range WarpCM 2.5-4.0 3.0-3.5 NA NA NA 4.0-12 2.5-3.0 2.0-3.0 4.5-5 NA
Mean WarpCM 3 3.14 3 4.5 5.5 7.25 2.75 2.5 4.75 5
Range WarpANG 46-69 38-68 NA NA NA 45-69 49-53 33-35 NA NA
Mean WarpANG 36.4 51.8 44 44 58 56.2 51 34 NA 51
Range WeftDia 0.90-2.15 0.95-1.95 NA NA NA 0.40-1.25 0.90-1.20 NA 1.05-1.45 NA
Mean WeftDia 1.48 1.51 1.6 1.45 1.15 0.77 1.05 NA 1.25 1.9
Range WeftCM 2.0-3.0 2.0-6.0 NA NA NA 1.0-5.0 1.0-2.0 NA 4.0-5.0 NA
Mean Weft  CM 2.08 2.86 3 2 2 2.88 1.5 NA 4.5 5 
Range WeftGap 1.70-4.35 NA NA NA NA 1.10-6.45 4.75-8.15 NA 0.80-1.20 NA
Mean WeftGap 2.85 NA 1.4 5.9 5.3 3.14 6.45 NA 1 NA
Range WeftANG 39-52 35-53 NA NA NA 30-62 53-56 NA NA NA
Mean WeftANG 44.4 41.7 38 38 47 46.5 54.5 NA NA NA
 Table 6-12: Description of measurements in Table 6-11 
 
Abbreviation Measurement Description 
Range WarpDia Range in diameter of 
Warp elements 
Smallest and largest value observed for Warp 
element diameter as measured in millimeters 
(mm) 
Mean WarpDia Mean of diameter of 
Warp elements 
Mean of the diameter of the Warp element as 
measured in millimeters (mm) 
Range WarpCM Range in number of 
Warp elements per 
Centimeter 
Smallest and largest value observed for the 
number of Warp elements present in the span of 
one centimeter 
Mean WarpCM Mean of number of 
Warp elements per 
Centimeter 
Mean of the number of Warp elements present 
in the span of one centimeter 
Range 
WarpANG 
Range in the Angle of 
Twist of Warp 
elements 
Smallest and largest value observed for the 
angle created by the Warp element plies twisting 
together as measured in degrees (˚) 
Mean 
WarpANG 
Mean of the Angle of 
Twist of Warp 
elements 
Mean of the angle created by the Warp element 
plies twisting together as measured in degrees 
(˚) 
Range WeftDia Range in diameter of 
Weft elements 
Smallest and largest value observed for Weft 
element diameter as measured in millimeters 
(mm) 
Mean WeftDia Mean of diameter of 
Weft elements 
Mean of the diameter of the Weft element as 
measured in millimeters (mm) 
Range WeftCM Range in number of 
Weft elements per 
Centimeter 
Smallest and largest value observed for the 
number of Weft elements present in the span of 
one centimeter 
Mean WeftCM Mean of number of 
Weft elements per 
Centimeter 
Mean of the number of Warp elements present 
in the span of one centimeter 
Range WeftGap Range in the gap 
between rows of Weft 
elements 
Smallest and largest value observed for the 
space between two consecutive rows of Weft 
twining as measured in millimeters (mm) 
Mean WeftGap Mean of the gap 
between rows of Weft 
elements 
Mean of the space between two consecutive 
rows of Weft twining as measured in millimeters 
(mm) 
Range 
WeftANG 
Range in the Angle of 
Twist of Weft 
elements 
Smallest and largest value observed for the 
angle created by the Weft element plies twisting 
together as measured in degrees (˚) 
Mean 
WeftANG 
Mean of the Angle of 
Twist of Weft 
elements 
Mean of the angle created by the Weft element 
plies twisting together as measured in degrees 
(˚) 
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 Table 6-13: ANOVA of Twining Type and Metric Attributes 
 
 Sum of Squares df 
Mean 
Square F Sig. 
Between Groups 12.011 4 3.003 22.167 .000
Within Groups 93.872 693 .135Weft   Diameter Total 105.883 697
Between Groups 5.409 4 1.352 12.137 .000
Within Groups 74.529 669 .111Warp Diameter Total 79.938 673
Between Groups 7806.004 4 1951.501 13.370 .000
Within Groups 93418.226 640 145.966
Weft 
Angle of 
Twist Total 101224.230 644
Between Groups 11041.900 4 2760.475 20.378 .000
Within Groups 80057.785 591 135.462
Warp 
Angle of 
Twist Total 91099.685 595
Between Groups 520.297 4 130.074 60.155 .000
Within Groups 1399.014 647 2.162
Weft 
Twists per 
CM Total 1919.311 651
Between Groups 387.536 4 96.884 58.871 .000
Within Groups 870.578 529 1.646
Warp 
Twists per 
CM Total 1258.114 533
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 higher quality thread would necessitate a greater input of labor in production.  The initial 
examination of richness of textile types suggested that fabric may have been utilized differently 
by Clusters 3, 4, 6, and 7 but the model distribution showed this may have been an effect of 
sample size and the Fisher’s Exact Test showed that no textile types were restricted to any 
specific cluster.  However, the metric attributes can indicate if high quality fabric was limited in 
its use at the site. 
Kendall’s τb was calculated to see if there is a relationship between thread diameter, 
angle of twist, twists per centimeter and twining type when expressed on an ordinal scale (Table 
6-14).  A weak negative relationship was found to exist between the twining type and the thread 
diameter for the warps  (τb = -0.066, p = 0.034) and the angle of twist (τb = -0.160, p = 0.000 for 
the wefts; τb = -0.254, p = 0.000 for the warps) while there exists a positive relationship between 
twining type and twists per centimeter for the warps (τb = 0.388, p = 0.000).  A weak negative 
relationship exists between twining type and twists per centimeter for the wefts (τb = -0.125, p = 
0.000).  These negative relationships, although very weak, are significant and an indication that as 
the twining type progresses from Simple twining to Cross-warp twining, the average diameter of 
the warp threads decrease and the threads for both the warps and the wefts are twisted tighter.  
The somewhat strong positive relationship between warps and twining type is an indication that 
with this progression, the warps are twisted together at a closer interval.  As twining type 
increases in complexity, the warps are more tightly spun.  A weak negative relationship between 
weft twists per centimeter and twining type may be caused by how the thread is manipulated 
during the twining process.  Movements of the wefts and warps caused by the additional technical 
considerations for more complex twining types may be causing some of the thread to untwist 
slightly.  This is a common occurrence in other textile techniques, such as knitting.  Additional 
manipulations to achieve more complex effects will cause the thread or yarn to untwist slightly 
and may ultimately lead to a weaker fabric.  The use of a tighter spun warp and weft would be 
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 Table 6-14: Kendall's τb Results of Textile Attribute and Twining Type 
 
Metric Attribute x Twining Type τb-value p-value 
Weft Diameter 0.017 0.596 
Warp Diameter -0.066 0.000 
Weft Angle of Twist -0.160 0.000 
Warp Angle of Twist -0.254 0.000 
Weft Twists per CM -0.125 0.001 
Warp Twists per CM 0.388 0.000 
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 one way to help counter this problem.  These tightly spun elements would be more resilient to 
stress during textile production and contribute to a durable and strong fabric.  The additional time, 
effort, and skill needed to produce this thread also would increase its value.  While a significant 
relationship does exist between these traits and twining type, these relationships are weak.  The 
absence of a significant relationship between twining type and weft diameter is surprising given 
the negative relationship with warp diameter.  This may be an indication of a general preference 
for a consistent weft on the part of the weavers.  
Although a strong link between twining type and thread quality cannot be established, the 
metric traits of the textiles may be examined to see if any cluster, or group of clusters, possess a 
greater average of finer quality textiles or if these traits may indicate clusters of related textile 
producers and consumers.  Specifically, was any one cluster or group of clusters utilizing 
generally finer or coarser textiles for impressing pottery?  An ANOVA was used to examine 
thread characteristics of the textiles to see if the quality of the textiles was different between the 
clusters (Table 6-15).  The ANOVA showed that no difference exists between cluster and the 
metric characteristics of thread diameter (F = 2.014, p = 0.051 for the warps and F = 1.258, p = 
0.104), twists per centimeter (F = 1.356, p = 0.222 for the warps and F = 1.778, p = 0.089 for the 
wefts), and warp angle of twist (F = 1.710, p = 0.104).  The ANOVA showed that there exists a 
difference between cluster and weft angle of twist (F = 3.892, p = 0.000).  LSD multiple 
comparisons between cluster and weft angle of twist showed that Clusters 5 and 6 differed from 
Clusters 2, 3, and 7; Cluster 4 differed from Clusters 3 and 7; and Cluster 9 differed from Cluster 
5.  Given that none of the other metric traits were different by cluster, the means of the weft angle 
of twist were closely examined and showed that the average difference between each cluster was 
only 6°.  Also, Kendall’s τb showed there was no significant relationship between weft angle of 
twist and cluster (τb = 0.036, p = 0.212).  There may be some difference between the weft angle 
of twist and cluster, but it is very subtle in this sample and does not appear to be an indication of 
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 different qualities of textile utilization.  There appears to be no difference between cluster and the
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Table 6-15: ANOVA between cluster and the metric attributes 
 
 Sum of Squares df 
Mean 
Square F 
Sig. 
 
Between Groups 1.338 7 .191 1.258 .269
Within Groups 105.295 693 .152 Weft Diameter Total 106.633 700  
Between Groups 1.659 7 .237 2.014 .051
Within Groups 78.724 669 .118 Warp Diameter Total 80.383 676  
Between Groups 4151.738 7 593.105 3.892 .000
Within Groups 97072.492 637 152.390 Weft Angle of Twist Total 101224.230 644  
Between Groups 1816.726 7 259.532 1.710 .104
Within Groups 89394.473 589 151.773 
Warp 
Angle of 
Twist Total 91211.199 596  
Between Groups 36.388 7 5.198 1.778 .089
Within Groups 1882.923 644 2.924 
Weft 
Twists per 
CM Total 1919.311 651  
Between Groups 22.296 7 3.185 1.356 .222
Within Groups 1235.818 526 2.349 
Warp 
Twists per 
CM Total 1258.114 533  
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 quality of the textile used in impressions at the site and no one cluster is utilizing a greater 
quantity of either coarse or fine fabric.  A larger, more inclusive sample from Slack Farm may be 
better suited to show if there is a correlation between the metric characteristics and cluster. 
 
Summary of the Data 
 Based on the above description of the data from the textile-impressed sherds analyzed in 
this sample, some conclusions may be drawn.  First is the relatively similar distribution of the 
textile types identified across the site.  As the jackknifed estimates of evenness have shown, the 
textile types are unevenly distributed within the clusters.  However, when those values were 
compared using the ANOVA, it was shown that their distributions are not different from each 
other.  No one cluster has a more unequal distribution of textile types.  The variants of twining 
identified within the sample were not restricted to specific contexts at the site at a statistically 
significant level.  Although the twining variations were not found in all contexts, their use does 
not appear to be restricted to any one location.  As was shown with the ANOVA of the jackknifed 
estimates for richness, some clusters did possess a greater variety of textile types than others; 
Clusters 3, 4, 6, and 7 had a greater richness.  However, when the richness values were compared 
against the model richness distribution, the values were within their expected range for the given 
sample sizes and suggests that the higher richness values may have been a consequence of the 
greater sample sizes. 
 A second conclusion was while differences in the metric data could be seen between 
textile types, no differences could be seen between the data and cluster.  This is an indication that 
no one cluster was producing or utilizing textiles of a different quality from the other clusters. 
The difference between the twining types based on the characteristics of the warp and weft 
threads indicates there was some difference in quality between textile types.  The ANOVA 
showed that the thread diameter, angle of twist, and twists per centimeter were different between 
the textile types.  While a visual inspection of examples from different types would appear to 
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 indicate a change from coarse to fine with a progression from Simple to Cross-warp twining, 
statistical analysis showed that this relationship was very weak.  Within each textile type, the 
thread quality varies considerably and the variation appears to be obscuring any trends.  There 
was some difference in quality between the types of fabric but the use of these objects was not 
restricted by context in this sample. 
 The over-arching research question in this project was to see if data from textile-
impressed ceramics from Slack Farm could be used to contribute to the understanding of the 
social organization of the site.  The data concerning the distribution of the textile types and their 
metric characteristics among the clusters have shown that no type or set of types is limited by 
context and no one cluster or group of clusters is in possession of textiles of differing quality.  
What may be considered next is how these textile types compare to earlier Mississippian 
assemblages and contemporaneous Caborn-Welborn assemblages and what these comparisons 
can contribute to understanding Caborn-Welborn social organization at Slack Farm. 
 
Textile Traditions at Slack Farm and Mississippian Polities 
 When the textile-impressed ceramics from Slack Farm are compared to earlier 
Mississippian polities, the assemblage from Slack Farm stands out in its increase in structural 
variation.  The best-studied assemblage of Mississippian textile-impressed ceramics to-date is 
Drooker’s analysis from Wickliffe Mounds (1992).  Both assemblages can be characterized as 
being impressed with utilitarian fabrics, such as mantles, shawls, bags, skirts, and other items, but 
the assemblage from Slack Farm shows less use-wear.  Very little of the textiles used to create the 
impressions at Slack Farm were categorized as having more than light wear (n=27, 3.1% of the 
sample) with Wickliffe having a higher proportion (21% of the sample).  The textiles from Slack 
Farm also exhibited a lower average diameter for the warp and weft elements.  The average warp 
diameter from Slack Farm was 1.11 mm and from Wickliffe was 1.66 mm; the average weft 
diameter from Slack Farm was 1.05 mm and from Wickliffe was 1.53 mm.  Also, the raw 
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 material used in textile production from Slack Farm appeared to be more consistently processed 
from Slack Farm than from Wickliffe.  Overall, the quality of the fabric utilized at Slack Farm 
seems to have been higher than at Wickliffe.  This may be an indication of the growing 
refinement of textile traditions over generations or of a more pronounced focus on textile 
manufacture at Slack Farm. 
 The most noticeable difference between the two assemblages is the increase in the use of 
structural variation from Wickliffe to Slack Farm.  Of the twining types with structural variation, 
such as those that use cross-warps and gaps, that would have created designs within the fabric, 
only 6% of the Wickliffe assemblage was composed of such types as compared to 20% in the 
Slack Farm assemblage.  This difference is most acute between the assemblages of Open Simple 
twining with Crossed-warps with only 0.89% present at Wickliffe and 6.2% present at Slack 
Farm.  This increase in structural variation is observable from other Mississippian polities.  For 
example, at the Angel site, only 4% of the textile-impressed ceramics exhibited structural 
variation (see Table 6-16 for a comparison of textile types from Slack Farm, Wickliffe, and 
Angel).  This increase in structural variation may be a function of the increased signaling 
resulting from intra- and interregional interaction.  It also may reflect changes in ideas about what 
type of fabric is suitable for pottery manufacture.  However, even this change may be related to 
the increased need for signaling within and between communities. 
 Overall, the textile assemblage from Slack Farm, and other Caborn-Welborn sites, is 
composed of textile types that were common across the Southeastern United States, some of 
which had been used since the Woodland period.  This shows a fairly consistent textile tradition 
that became increasingly complex over time.  By the Caborn-Welborn phase and Slack Farm, the 
textile tradition had become very diverse in the types of fabric produced and used in ceramic 
manufacture.  Increases in structural variation appear to be related to an increase in the signaling 
purposes of such items. 
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 Table 6-16: Comparison of Textile Types from Slack Farm, Wickliffe and Angel sites 
 
  Slack Farm Angel Site Wickliffe 
Type 
Number Textile Type Count 
Percent 
Total 
(%) 
Count 
Percent 
Total 
(%) 
Count 
Percent 
Total 
(%) 
Ia Open Twining 24 2.8 0 0 6 .38 
Ib Close Twining 2 0.2 0 0 0 0 
Ic Open Simple S-twist Twining 525 60.3 7646 75.1 833 52.9 
Id Close Simple S-twist Twining 4 0.5 188 1.8 15 0.95 
Ie 
Open Simple S-
twist Twining 
with Gaps 
106 12.2 113 1.1 32 2.03 
If 
Close Simple 
S-twist Twining 
with Gaps 
17 2 0 0 0 0 
Ig 
Open and Close 
Simple S-twist 
Twining 
7 0.8 0 0 0 0 
IIa Open Diagonal S-twist Twining 89 10.2 1428 14 453 28.78 
IIb Close Diagonal S-twist Twining 12 1.4 242 2.4 0 0 
Iic 
Open Diagonal 
S-twist Twining 
with Gaps 
12 1.4 159 1.6 5 0.32 
Iid 
Close Diagonal 
S-twist Twining 
with Gaps 
7 0.8 0 0 0 0 
Iie 
Open and Close 
Diagonal S-
twist Twining 
1 0.1 0 0 0 0 
IIIa 
Open Simple 
and Diagonal 
S-twist Twining 
1 0.1 0 0 23 1.46 
IIIb 
Open Simple 
and Diagonal 
S-twist Twining 
with Gaps 
1 0.1 0 0 0 0 
IVa 
Open Simple 
Cross-warp S-
twist Twining 
54 6.2 163 1.6 14 0.89 
Va 
Open Simple, 
Diagonal, and 
Cross-warp S-
twist Twining 
2 0.2 0 0 1 0.06 
Via Close Oblique 3 0.3 0 0 0 0 
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   Slack Farm Angel Site Wickliffe 
Type 
Number Textile Type Count 
Percent 
Total 
(%) 
Count 
Percent 
Total 
(%) 
Count 
Percent 
Total 
(%) 
S-twist Twining 
VIIa Oblique Interlacing 2 0.2 0 0 2 0.13 
VIIb Twill Weave, 3/2 Interval 1 0.1 0 0 0 0 
  n=870 n=100% n=9939 97.6% n=1384 87.9% 
    Original n=10184 Original n=1574 
Note: The published reports on these assemblages (Drooker 1992 and Black 1967) included other 
textile types not present within this sample (but present within the entire Slack Farm assemblage) 
or type names that could not be matched to those in this analysis without visual comparison. 
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Textile Traditions at Slack Farm and Other Caborn-Welborn Phase Sites 
 Comparisons between the textile-impressed ceramics from Slack Farm and earlier 
Mississippian polities have shown that there is an increase in structural variation, or the use of 
multiple twining structures within one textile, present within the assemblages.  When the Slack 
Farm assemblage is compared to other Caborn-Welborn phase sites, the amount of structural 
variation remains fairly consistent.  Assemblages from Hovey Lake, Caborn (Henderson et al. 
1996), and Bone Bank (Henderson 2003), were compared to the assemblage from Slack Farm 
based on published data (Table 6-17).  Both Hovey Lake and Bone Bank are large villages, like 
Slack Farm, while Caborn is a hamlet.  Similar types of textile structures were recovered from 
these four sites with Open Simple S-twist twining being the dominant type present in all 
assemblages.  There was some variation in the percentage of different textile types present from 
site to site.  The sample from Caborn had the highest proportion of Open Diagonal S-twist 
twining at 31.5% compared to 10.2% at Slack Farm, 7.9% at Hovey Lake, and 6% at Bone Bank.  
Caborn also had the smallest proportion of Open Simple Cross-warp S-twist twining at 1.9% 
compared to 6.2% from Slack Farm, 6.4% from Hovey Lake, and 6.6% from Bone Bank.  
Textile-impressed ceramics exhibiting structural variations from Hovey Lake and Bone Bank 
represented 24.5% and 23.1% of their respective samples, while Caborn exhibited 11.1% 
structural variation.  While Hovey Lake and Bone Bank have slightly higher amounts of 
structural variation present within their samples than Slack Farm, with 20% of its sample 
exhibiting structural variation, these sites were occupied for a shorter duration during the Caborn-
Welborn phase.  The longer occupation history may be masking differences that would be visible 
if the contemporaneous contexts from Slack Farm were compared to these sites.  However, there 
is still not much difference in the percentages of structural variation within textile types from 
these sites.  As Caborn is a smaller site, the assemblage was also smaller as was the structural 
variation.  This trend may be a function of the reduced need of individuals from this site to 
produce textiles capable of signaling complex messages.   
 Table 6-17: Comparison of textile types present at Slack Farm, Hovey Lake, Caborn, and Bone Bank 
 
  Slack Farm Hovey Lake* Caborn* Bone Bank+ 
Type 
Number Textile Type Count 
Percent 
Total (%) Count 
Percent 
Total 
(%) 
Count Percent Total (%) Count 
Percent 
Total 
(%) 
Ia Open Twining 24 2.8 0 0 0 0 43 6.9 
Ib Close Twining 2 0.2 0 0 0 0 0 0 
Ic Open Simple S-twist Twining 525 60.3 224 51.4 24 44.4 303 49 
Id Close Simple S-twist Twining 4 0.5 5 1.2 0 0 3 0.5 
Ie Open Simple S-twist Twining with Gaps 106 12.2 60 14.1 3 5.6 99 16 
If Close Simple S-twist Twining with Gaps 17 2 0 0 0 0 0 0 
Ig Open and Close Simple S-twist Twining 7 0.8 0 0 0 0 0 0 
IIa Open Diagonal S-twist Twining 89 10.2 34 7.9 17 31.5 37 6 
IIb Close Diagonal S-twist Twining 12 1.4 0 0 0 0 0 0 
IIc Open Diagonal S-twist Twining with Gaps 12 1.4 16 3.7 2 3.7 3 0.5 
IId Close Diagonal S-twist Twining with Gaps 7 0.8 0 0 0 0 0 0 
IIe Open and Close Diagonal S-twist Twining 1 0.1 0 0 0 0 0 0 
IIIa Open Simple and Diagonal S-twist Twining 1 0.1 2 0.5 0 0 4 0.7 
IIIb Open Simple and Diagonal S-twist Twining with Gaps 1 0.1 0 0 0 0 0 0 
IVa Open Simple Cross-warp S-twist Twining 54 6.2 27 6.4 1 1.9 41 6.6 
Va Open Simple, Diagonal, 2 0.2 0 0 0 0 0 0 
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  Slack Farm Hovey Lake* Caborn* Bone Bank+ 
Type 
Number Textile Type Count 
Percent 
Total (%) Count 
Percent 
Total 
(%) 
Count Percent Total (%) Count 
Percent 
Total 
(%) 
and Cross-warp S-twist 
Twining 
VIa Close Oblique S-twist Twining 3 0.3 0 0 0 0 0 0 
VIIa Oblique Interlacing 2 0.2 0 0 0 0 0 0 
VIIb Twill Weave, 3/2 Interval 1 0.1 0 0 0 0 0 0 
  n=870 n=100% n=368 85.2% n=47 87.1% n=533 86.2% 
    Original n=429 Original n=54 Original n=618 
*From Henderson et al. 1996; +From Henderson 2003.
  Overall, the data from Hovey Lake, Caborn, Bone Bank, and Slack Farm, shows a 
consistent trend from earlier Mississippian textile traditions of increasing structural variation.  
While Caborn had the least variation of the Caborn-Welborn phase sites discussed, it still 
exhibited more variation than earlier Mississippian assemblages.  Further study and comparison is 
needed of Caborn-Welborn textile traditions.  The difference in the amount of structural variation 
between the village sites and the hamlet raises questions about the types of textiles used and the 
contexts they were used in.  A more comprehensive survey of the textile-impressed ceramics 
from Caborn-Welborn hamlets with a comparison to contemporaneous village sites will help 
explain these differences. 
 
Twining Types and Interaction with the Oneota 
Previous research on Caborn-Welborn textile-impressed ceramics has shown continuity 
with earlier Mississippian weaving traditions (Drooker 1992, Henderson et al. 1996) and is 
further supported by this project.  However, one twining type identified in this sample had not 
been recorded previously in Mississippian textile assemblages.  Close Oblique S-twist twining 
was identified as being impressed on three sherds within this sample (Figure 6-5).  Other 
examples of this twining type were sought outside the Southeast and were identified in Effigy 
Mound Complexes in Wisconsin (Hurley 1975) as well as in association with Hopewellian elite 
burials (Drooker 1992:200, Hinkle 1984).  Effigy Mound Complexes have been shown to have 
some continuity with Oneota tribal groups (Benn 1995).  Given the extraregional interaction 
between Caborn-Welborn and Oneota populations, it was felt that the entire textile-impressed 
assemblage from Slack Farm should be re-examined for additional examples of Close Oblique S-
twist twining as well as other twining types that are not typically associated with earlier 
Mississippian textile traditions.  Identifying additional twining types that could be associated with 
the Oneota would provide further information on the nature of their interaction with Slack Farm 
and support the idea of Oneota women residing at the site.   
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 Figure 6-5: Example of Oblique twining found at Slack Farm 
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 The re-examination of the textile-impressed ceramics identified three additional examples 
of Close Oblique S-twist twining as well as two additional twining variants (Warp twining and 
Crossed warps) that also reflect interaction with Oneota groups (Pappas and Pollack 2007).  
Variants of Warp twining and twining with Crossed warps are not common at earlier 
Mississippian sites in the Southeast or the Midwest.  However, all three of these types are present 
in assemblages from non-Mississippian sites to the north of the Ohio Valley.  Seven examples of 
Open Simple S-twist twining with Z-twist Warp twining were identified at Slack Farm (Figure 6-
6) (Drooker 1992:185, Henderson n.d.).  This type was not present in the sample used in this 
study, and is therefore not described in the textile type descriptions, but is instead described here.  
This twining type is defined as paired, spaced, active wefts S-twisting around single, stationary 
warps with periodic occurrences of the wefts twisting together to be a stationary element with 
active, paired warps Z-twisting around them over one or more weft rows (Emery 1966, Adovasio 
1977).  The frequency and duration of the Z-twisted Warp twining varies by example.  To date, 
this variant of Warp twining has been identified at two Caborn-Welborn phase sites, Slack Farm 
and Bone Bank (Henderson 2003), but has not been documented at any Mississippian site 
(Drooker 1992).  Examples of Z-twist Warp twining, however, have been identified at Effigy 
Mound Complexes in Wisconsin that pre-date the Oneota (Hurley 1975).  
Thirteen examples of Open Simple S-twist twining with Crossed Warps and Open 
Diagonal S-twist twining with Crossed Warps were identified at Slack Farm (Figure 6-7) 
(Henderson 1999, n.d.). This type also is not present in the sample selected for this study, and is 
therefore not described in the textile type descriptions, but is instead described here.  Single 
warps will cross each other to form Xs and be engaged by the S-twisting wefts at each other’s 
point of intersection (Adovasio 1977:16) and may or may not return to its original warp position 
in the next weft row.  The frequency and duration of the Crossed Warps varies by example.  
Twining with Crossed Warps has been identified at two Caborn-Welborn sites, Slack Farm 
(Henderson 1999) and Bone Bank (Henderson 2003) and at three Mississippian sites, the Saline
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 Figure 6-6: Examples of Z-twist Warp twining from Slack Farm 
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 Figure 6-6 (continued) Examples of Z-twist Warp twining from Slack Farm 
 
 
 
 
Figure 6-7: Examples of Crossed Warp twining from Slack Farm 
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Figure 6-7 (continued) Examples of Crossed Warp twining from Slack Farm 
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River site in Missouri, Wickliffe in Kentucky, and the Stone Mound in Tennessee (Bushnell 
1914, Drooker 1992).  Textiles that employ Crossed Warps were common in corn-washing and 
corn-hulling bags from historic Native Americans, such as the Winnebago, that post-date the 
Oneota north of the Ohio Valley (Drooker 1992:69, Fraser 1989:26, Whiteford 1977). 
These three variants of twining are unknown or very uncommon within Mississippian 
contexts.  However, there are archaeological examples from non-Mississippian sites to the north 
of the Ohio Valley in Illinois, Iowa, Minnesota, and Wisconsin (Hurley 1975, Benn 1995) in 
addition to historic examples from the same area (Drooker 1992).  This region is also home to the 
prehistoric Oneota tribal groups with whom the Caborn-Welborn population maintained exchange 
relationships.  Research has shown that there exists enough similarity between the textiles used in 
the Effigy Mound Complex to Oneota tribal groups to historic native populations, such as the 
Winnebago and Menomini, to infer a relatively continuous textile tradition (Benn 1995:94).  
What this means is that the textile structures used by Oneota weavers were probably very similar 
to those used by the weavers in the Effigy Mound Complexes and historic populations. 
When other evidence of Caborn-Welborn phase interaction with Oneota tribal groups is 
considered, the presence of these twining types can be accounted for.  Artifacts made from raw 
material originating in the Oneota region, such as catlinite disk pipes, have been identified at 
Slack Farm and other Caborn-Welborn phase sites (Pollack 1998, 2004, 2006; Pollack and 
Munson 1998) and it has been suggested that the Oneota-like ceramics found at Slack Farm were 
manufactured by resident Oneota women (Pollack 2004; Shergur et al. 2003).  As with ceramic 
production, textile production is a learned behavior that is passed down from one generation to 
another.  If Oneota women were manufacturing ceramic vessels at Slack Farm then it also quite 
likely that the anomalous twining types represent fabrics that were woven by Oneota women who 
were residing at Slack Farm (Pappas and Pollack 2007). 
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If Oneota weavers produced these three twining types, then their use in the manufacturing 
of ceramics raises some interesting questions.  These textiles were impressed on Kimmswick 
Fabric-impressed pans, a vessel form which is common in Mississippian assemblages but rare in 
Oneota.  Since the textiles used to manufacture these pans are believed to have been utilitarian 
items that originated from a potter’s household, it is assumed that the potters were also the 
weavers (Drooker 1992).  When these assumptions are combined with this data, additional 
questions may be raised about the behavior and role of Oneota women in Caborn-Welborn 
villages.  The degree to which they adopted Caborn-Welborn material culture, the amount of time 
it took for this adoption to occur, and how much of the mother’s Oneota practices were passed on 
to successive generations are just a few avenues of future research.   
Associating these three twining types with the presence of Oneota women at Slack Farm 
is only possible because of the additional evidence from other classes of material culture, such as 
ceramic decoration and lithic tools (Hyland 1997, Adovasio 1986).  Using textile types as ethnic 
markers is difficult, but may be achieved when used in conjunction with other lines of evidence.  
Currently, there is a need for more research on Oneota textiles and weaving traditions.  The 
textile types commonly used by Oneota women require more thorough examination and 
description, as does the use of the resultant fabric.  This research would provide additional 
support for using these twining types as cultural markers. 
 7. Chapter 7: Textiles and the Caborn-Welborn Phase 
 
Introduction 
 The goal of this research was to conduct an exploratory analysis of a sample of textile-
impressed ceramics from Slack Farm.  In addition to characterizing the types of textiles 
manufactured and used at this site, an attempt was made to determine if intrasite differences could 
be identified that reflected aspect of Caborn-Welborn social organization.  This study showed 
Caborn-Welborn textiles exhibit an increase in the structural variation relative to earlier 
Mississippian groups while at the same time retaining a similar textile tradition.  Little in the way 
of intra-site differences, however, were documented at Slack Farm.  Also, textile types associated 
with Oneota women were identified and described.  This research also draws attention to the need 
for consistent textile terminology in the Southeast and for the development of a textile typology 
and chronology.  This chapter summarizes the results of this study and provides suggestions for 
future research. 
 
Textile-Impressed Ceramics at Slack Farm 
 A question examined during this analysis was if a high status/elite residential area could 
be identified through an analysis of textile-impressed ceramics.  Slack Farm and other Caborn-
Welborn villages exhibit evidence for activities typically associated with earlier Mississippian 
elites, specifically the organization of public rituals, such as feasting, and long distance trade for 
exotic resources (Pollack 1998, 2004).  There is also a settlement hierarchy consisting of 
farmsteads, hamlets, small villages, and large villages.  Slack Farm, based on its size, location, 
and density of artifacts, seems to have been one of the most prominent Caborn-Welborn villages.  
However, other correlates of elite status are absent Slack Farm and other Caborn-Welborn 
villages.  These sites lack platform mounds and access to exotic trade goods was not restricted.  
Also, while there is little known about Caborn-Welborn burial practices, there does not appear to 
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 be elite status-based differences in grave treatment.  While individuals responsible for feasting 
and trade may not have been traditional Mississippian elites, they may have been competing with 
others to accumulate prestige and status.   
Textiles are highly sensitive to culture (Schneider and Weiner 1989) and are produced 
within a technological system affected by culture change (Lemonnier 1989).  Textiles produced in 
this system would have reflected differences in status because of the technological choices made 
during their manufacture.  Textiles were tools as well as symbols and available for use in the 
household’s ceramic manufacture.  It is assumed that the textiles were produced in the same 
household that they were discarded in because as a tool and resource for ceramic manufacture, the 
household textiles were the most expedient and cost-effective choice.  Analyzing the textile-
impressed ceramics from household contexts can provide information on textile utilization as well 
as social organization. 
 If the textiles impressed on ceramics were the same as those utilized in the households 
where the ceramic sherds were found, an elite residential area should have textile impressions 
from fabric that, when compared to the other residential areas, had smaller diameter threads that 
were tightly spun, had more threads per centimeter, multiple textile structures, and more 
decoration and embellishment.  While sherds impressed with fabric possessing these 
characteristics may have been found throughout the site, an the elite residential area would be 
expected to have had a significantly higher proportion of such objects.  This pattern would have 
been possible because elites would have been in a better position to expend more energy and 
resources in the production of higher quality textiles.  Their status would have impacted the 
technological choices they made during textile production.  These objects would have been a 
symbol of their status and their functional choices would have reflected this.  However, no such 
status patterns were detected during this research. 
   The 870 textile-impressed sherds analyzed as part of this study were recovered from 
clearly defined household contexts at Slack Farm.  Each sherd was impressed with clay to obtain 
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 a cast of the fabric used in its manufacture and each cast was then examined, measured and 
described in the same way.  The data this process produced was examined for any trends relating 
to status and a pattern of high-quality textile use in only limited contexts was not found.  It was 
thought that complex textile types and structures would not be found in all contexts and that some 
clusters, specifically the elite residential clusters, would have greater diversity.  The three main 
types of twining identified in this sample, Simple twining, Diagonal twining, and Cross-warp 
twining, were found in all clusters at Slack Farm.  There were differences in the frequencies of 
the structural variations of these types.  While the distribution of textile structures among the 
clusters was not even, no one cluster was found to have a significantly more uneven distribution.  
Some clusters, notably Clusters 3, 4, 6, and 7, were initially thought to have a greater variety of 
textile types in their samples.  These clusters were found to be “richer” and had more examples of 
more textile types with Cluster 7 having the highest richness score.  However, a model 
distribution showed that these differences in variety were caused by sample size and not different 
textile utilization.  The distribution of textile types and structures does not appear to reflect an 
elite residential pattern. 
 The metric data from the structural traits of the impressions, the thread diameter, angle of 
twist, and other characteristics, did not meet the expectations of an elite residential pattern.  If 
these metric attributes reflected higher status, then the impressions would have had smaller 
average thread diameter, higher average threads per centimeter, and a tighter thread twist.  
However, no cluster, or group of clusters, had finer or coarser textiles than the rest of the site.  
The pattern that was detected in the metric data was from the different textile types.  As the 
textile types became more complex, the threads associated with their production became finer.  
Finer thread is more time-consuming to produce and is only suitable for some fabric.  This is also 
true for more complex textile structures.  The textile producers at Slack Farm used raw materials 
that would correspond in delicacy to their desired final product.  Although there are differences in 
the quality of the fabric between textile types, there are no differences in textile use between 
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 residential clusters.  The expected pattern of finer textile impressions at only some households 
has not been met. 
 Overall, evidence of a high status residential area was not detected at Slack Farm as a 
result of the textile analysis.  No textile type appears to have been restricted in use and no one 
cluster utilized higher quality fabric.  There is evidence for feasting and other aggrandizing 
activities at Slack Farm but the data presented here has been unable to clearly identify any high 
status residential clusters.  The traditional hallmarks of Mississippian elite status—platform 
mound construction, status-based burials, and a concentration of objects made of exotic raw 
materials at a regional center, are not present at Slack Farm or other Caborn-Welborn sites.  An 
analysis of the textile-impressed pottery did not reveal any trends that may be associated with 
status but did suggest that the increase in textile types used in textile production may have been 
the result of expanded extraregional trade.   
Changes to social organization following the collapse of the Angel chiefdom and other 
nearby Mississippian polities, combined with changes from interaction with new trade partners, 
however, may have affected the technological choices used in textile production.  These changes 
affected choices about the use of textile structures as well as the structural characteristics of the 
fabric.  Increased used of a variety of textile structures allowed for the production of more fabric 
capable of expressing social organization. Weavers at Slack Farm were participating in the 
reconfiguration of Caborn-Welborn social organization and would have needed additional venues 
for expression.  Geometric patterns and images could be created in the fabric without the use of 
dye, paint, or additional objects such as feathers and beads.  Creating a fabric that was capable of 
signaling an idea would have necessitated additional time, but not additional resources, and 
would have provided weavers with a wider range options for expression.  There is a need for 
more research on the Caborn-Welborn material culture to understand how expression in textiles 
relates to expression in other classes of objects. 
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 Additional Observations and Suggestions for Future Research 
 The use of additional embellishment on textiles had been anticipated in the expected 
trends but was not found during the analysis.  These embellishments would have included items 
such as beads and feathers, and their absence may be related to how status was understood at 
Slack Farm.  However, and probably more likely, their absence in the textile-impressed ceramics 
may also reflect how unsuitable they were for that function.  A textile embellished with beads and 
used in ceramic production would have created deep gouges in the clay.  These gouges would 
have affected the structural integrity of the ceramics and decreased their usefulness.  A fabric 
embellished with feathers would have experienced similar problems.  If the feathers were stitched 
to the fabric, they would have created gouges in the vessel walls or made separating the clay from 
the fabric difficult.  If the threads were wrapped with feathers, the resultant fabric would have 
also been difficult to remove from the clay.  Both of these problems would result in ceramic 
vessels that were not durable and therefore not as useful in daily activities.  Textiles with these 
characteristics would have been unsuitable for ceramic manufacture and expectations of their 
presence in assemblages of textile-impressed sherds should not be made. 
 There is a need for the development of a standard terminology for textile structures in the 
Southeast.  For example, Open Simple S-twist twining with Cross-warps has been referred to as 
Twining with Transposed Interlinked warps, Octagonal Openwork, and Zigzag twining (Drooker 
1992, Black 1967, Adovasio 1977).  Not only is the variety of terms for one textile structure 
confusing, it makes comparison of different assemblages difficult.  The terminology used in 
identifying different textile structures in this research is straight-forth, has been previously used in 
other studies, and is applicable for both fabric and basketry structures (both classes of textile).  
These terms were clearly defined and diagramed and it is hoped that they will act as a guide in 
future textile studies. 
 There is also a need for a more consistent application of analytical techniques.  All textile 
studies use a data set that is based on a similar set of measurements.  However, how those 
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 measurements are generated is almost never described.  This also makes comparison between 
assemblages difficult.  If the average warp thread diameter was measured in different ways, or if 
the measurement was even taken, then the measurements may represent different characteristics 
and comparison may provide erroneous conclusions.  The techniques used in this analysis are also 
clearly defined and diagramed and may act as a guide in future research. 
 The goal of this research was to see what trends, if any, would be present in the textile-
impressed ceramics that related to Caborn-Welborn social organization.  While no differences in 
the textile impressions based on status were identified, there were differences in the consumption 
of such items. Four residential clusters at Slack Farm were identified that utilized and consumed a 
greater variety of textile types than other areas within the site, however, the appearance of greater 
variety may be a function of sample size.  If this is not an effect of sample size, this highlights the 
different activities and roles within the residential clusters.  Previous textile research looking at 
status has drawn its sample from burial contexts, where social difference is expressed to its 
greatest degree, but little is known about how fabric would reflect day-to-day differences.  There 
may have been little difference between individuals of different status on a daily basis, a trend 
that is seen in some smaller Mississippian mound sites (Hammerstedt 2005) where there is little 
difference between elites and non-elites in everyday utilitarian items.  This trend may have 
extended to everyday fabric and textiles.  The absence of status-based differences in the textile-
impressed ceramics may not necessarily indicate that there were not status differences between 
individuals at Slack Farm.  These differences may not have been expressed through textiles or the 
textiles used for this expression may not have been used in ceramic production.  The assumptions 
used to see social difference between different status individuals using fabric needs to be 
reconsidered as well as account for the possibility that textile-impressed sherds discarded in 
household contexts may not represent textiles produced within the household.  Ethnohistoric 
accounts have provided information on the role of women as both weaver and potter for her 
household (Espinosa 1746 [1942]), but it has also provided information on the use of textiles as 
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tribute and for trade (Clayton 1993).  Further research into how textiles were used prehistorically, 
and how this use affected the characteristics of the textiles, must be conducted before using 
textile-impressed ceramics to provide additional information on ideas about status and ethnicity.  
There is a need for further research on the material culture and textile traditions of both Caborn-
Welborn phase populations and Oneota tribal groups.  Such research will provide additional 
information on the social process of these groups and how material culture reflects their actions. 
 
Final Conclusions 
 An analysis of textile-impressed ceramics from the Caborn-Welborn phase site of Slack 
Farm was unable to detect any status-based differences.  The data provided evidence for higher 
textile consumption patterns in clusters 3, 4, 6, and 7, which may be a function of sample size.  
This data cannot support the idea of status-based social organization, but it cannot completely 
disprove the idea.  The data also provided additional evidence for the presence of Oneota women 
residing at the site.  The use of Oneota fabric on Caborn-Welborn ceramic vessels raises several 
questions concerning the role of these women and requires further research before a conclusion 
may be reached.  Further research is also needed before the Oneota-associated twining types may 
be used as cultural markers for these populations.  It is hoped that the information generated from 
this analysis will provide a solid foundation for future studies of the material culture and textile 
traditions in the lower Ohio River valley.   
 Appendix 1: Twined Impression Analysis Sheet 
 
     Initials: 
_________ 
      Date: 
__________ 
        
TWINING IMPRESSION 
(present all metric data in millimeters unless otherwise stated) 
        
GENERAL DATA     
1.  Site Number: _______________________ Type Name: __________________________ 
2.  Site Name: _________________________     
3.  Cultural Affiliation: __________________     
4.  Specimen I.D. Number: _______________     
5.  Provenience: ________________________     
 ____________________________     
 ____________________________     
    
ANALYTICAL DATA 
(BODY) 
      
6.  General 
Appearance: 
(  ) Complete (  ) Flexible ( ) Decorated  
  (  ) Incomplete (  ) Semi-flexible (  ) Undecorated 
    (  ) Rigid  (  ) Mended  
      (  ) Unmended 
     
7.  Textile 
Form: 
(  ) Basket (  ) With rim (  ) With selvage 
 (  ) Bowl  (  ) Without rim (  )Without 
selvage 
 (  ) Bag  (  ) With center   
 (  ) Other: _________________ (  ) Without center   
DIMENSIONS AND SKETCH   Indicate Warp and Weft 
Direction in Relation to Sherd 
Rim (where possible) 
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 8. Twining Type: (  ) Close  (  ) Simple  (  ) Wrapped  
  (  ) Open  (  ) Diagonal  (  ) Cross Warp 
  (  ) Close and Open: (  ) Simple and Diagonal: (  ) Other: 
  ____________________ ___________________   
9. Stich Slant:: (  ) Z  10. Number of Weft 
Elements: 
(  ) Paired  
  (  ) S   (  ) Trebled  
  (  ) Z and S: ______________  (  ) Other: 
______________
11. Wefts     
 a.  Weft Texture 
 (  ) Rigid   (  ) Semi-flexible  (  ) Flexible 
 b. Weft Shape and Preparation       
 (  ) Whole   (  ) Cortex intact (  ) Unspun 
 (  ) Halved: flat side ________ (  ) Decorticated             (  ) Spun:______ 
 (  ) Quartered    (  ) Rhetted  (  ) Cordage: _________ 
 c. Weft Diameter:     d. Weft Unit Diameter:  
  
     _____ ; _____ ; _____ ; _____       _____ ; _____ ; _____ ; _____ 
                  Range: _______ to _______                      Range: _______ to _______ 
      Mean: _______          Mean: _______ 
      No. of Meas.:__________         No. of Meas.:__________ 
 e. Wefts per cm:     f. Weft Gaps 
     _____ ; _____ ; _____ ; _____        _____ ; _____ ; _____ ; _____ 
                  Range: _______ to _______         Range: _______ to _______ 
                  Mean: _______          Mean: _______ 
      No. of Meas.:__________         No. of Meas.:__________ 
 g. Twists per cm     h. Angle of Twist 
     _____ ; _____ ; _____ ; _____        _____ ; _____ ; _____ ; _____ 
                  Range: _______ to _______         Range: _______ to _______ 
                  Mean: _______          Mean: _______ 
      No. of Meas.:__________         No. of Meas.:__________ 
12. Warps 
 a. Warp Texture: 
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  (  ) Rigid   (  ) Semi-flexible  (  ) Flexible 
 b. Warp Shape and Preparation: 
 (  ) Whole               (  ) Cortex intact (  ) Unspun 
 (  ) Halved: flat side ________             (  ) Decorticated (  ) Spun:______ 
 (  ) Quartered               (  ) Rhetted (  ) Cordage: _________ 
 c. Warp Diameter:     d. Warp Unit Diameter:  
  
     _____ ; _____ ; _____ ; _____       _____ ; _____ ; _____ ; _____ 
                Range: _______ to _______                      Range: _______ to _______ 
      Mean: _______          Mean: _______ 
      No. of Meas.:__________         No. of Meas.:__________ 
 e. Warp per cm:      f. Warp Gaps 
     _____ ; _____ ; _____ ; _____       _____ ; _____ ; _____ ; _____ 
                Range: _______ to _______                      Range: _______ to _______ 
      Mean: _______          Mean: _______ 
      No. of Meas.:__________         No. of Meas.:__________ 
 g. Twists per cm      h. Angle of Twist 
     _____ ; _____ ; _____ ; _____       _____ ; _____ ; _____ ; _____ 
                Range: _______ to _______                      Range: _______ to _______ 
      Mean: _______          Mean: _______ 
      No. of Meas.:__________         No. of Meas.:__________ 
13. Specimen Dimensions 
 a. Length of Sherd: _______ ; _______ ; _______ ; _______ ; _______ ; _______ 
    Range: _______ to _______  
                  Mean: _______      
                   No. of Meas.:__________     
 b. Height of Sherd: _______ ; _______ ; _______ ; _______ ; _______ ; _______ 
     Range: _______ to _______  
                   Mean: _______      
                   No. of Meas.:__________     
 b. Width of Sherd: _______ ; _______ ; _______ ; _______ ; _______ ; _______ 
     Range: _______ to _______  
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                    Mean: _______      
                   No. of Meas.:__________     
14. WarpSplices        
 a. (  ) New warps inserted into pre-existing weft crossings 
 (  ) U-shaped warps encircle a weft row 
 (  ) New warps formed by cloning 
 (  ) Other (specify): __________________________________________________ 
 b. Width of New Element    c. Width of Warp Splice Unit 
     _____ ; _____ ; _____ ; _____       _____ ; _____ ; _____ ; _____ 
                 Range: _______ to _______                     Range: _______ to _______ 
     Mean: _______         Mean: _______ 
     No. of Meas.:__________        No. of Meas.:__________ 
 d. Differences in spliced element material, preparation, etc.: ________________________ 
     
_______________________________________________________________________________ 
15. Weft Splices: 
 a. (  ) Laid in under exhausted wefts 
 (  ) Bound to exhausted with ___________________ knots (number and type) 
 (  ) Looped around warp elements 
 (  ) Other (specify): _________________________________________________ 
 b. Differences in spliced element material, preparation, etc.: ________________________ 
     
_______________________________________________________________________________ 
16. Wear Patterns, Stains, etc.: 
      Outside Surface    Inside 
Surface 
 Carbonized                (  )     (  ) 
 Wear from Utilization                         (  )     (  ) 
 Sheen: __________________________ (  )     (  ) 
 Stain: ___________________________ (  )     (  ) 
 Organic Residue:__________________ (  )     (  ) 
 Inorgainc Residue: ________________ (  )     (  ) 
 Pitched: _________________________ (  )     (  ) 
             Mending:                                                  (  )                                                             (  ) 
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  Other: __________________________ (  )     (  ) 
17. Raw Material         
 WeftWarp 
 Genus/Species               Genus/Species 
 a.  (  ) Leaf    _____________________ 
 ______________________ 
 (  ) Stem    _____________________ 
 ______________________ 
 (  ) Root    _____________________ 
 ______________________ 
 (  ) Twig    _____________________ 
 ______________________ 
 (  ) Bark    _____________________ 
 ______________________ 
 (  ) Seed Hair                _____________________ 
 ______________________ 
 (  ) Animal Skin               _____________________ 
 ______________________ 
 (  ) Animal Sinew   _____________________ 
 ______________________ 
 
18. Miscellaneous Attributes: 
 Describe (where possible) straps, handles, etc. and measurements found on the specimen 
which are not covered in this form. 
  
 
19. Twined Basketry: Mends and Decoration 
 a. Techniques of Mending: Describe below the techniques and materials used in mending 
the specimen.  Note the location of the mend and any pertinent measurements. 
     
 b.  Techniques of Decoration 
  a. (  ) False Embroidery     b. (  ) Decorative 
Wrapped Twining 
  c. (  ) Plain Twined Overlay 
   (  ) Single Strand (  ) No Twist 
   (  ) Double Strand (  ) Half Twist 
  d. (  ) Other (specify): 
______________________________________________________ 
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Twined Centers 
(Append to Main Analysis Form where necessary) 
1.  CENTER WARPS 
 a. Number of warp elements functioning as a unit:__ b. Number of warp units in center:__ 
 c. Arrangement of warp units in center 
 d. Width of Warp Element    e. Width of Warp Unit 
     _____ ; _____ ; _____ ; _____       _____ ; _____ ; _____ ; _____  
                 Range: _______ to _______                     Range: _______ to _______ 
     Mean: _______         Mean: _______ 
     No. of Meas.:__________        No. of Meas.:__________ 
 f. Number of warps per centimeter: ___________________________________________ 
 g. Compared to warps in wall, center warps differ in: 
  (  ) Material:________________________ (  ) Composition:______________ 
  (  ) Preparation:______________________ (  ) Width:___________________ 
  (  ) Texture:_________________________ (  ) Other:___________________ 
2.  CENTER WEFTS 
 a. Number of weft elements functioning as a unit:_________________________________ 
 b. Twining type and weft row slant:_____________________________________________ 
 c. Width of Weft Element    d. Width of Weft Unit 
     _____ ; _____ ; _____ ; _____       _____ ; _____ ; _____ ; _____  
                 Range: _______ to _______                     Range: _______ to _______ 
     Mean: _______         Mean: _______ 
     No. of Meas.:__________        No. of Meas.:__________ 
 e. Compared to wefts in wall, center wefts differ in: 
  (  ) Material:________________________ (  ) Composition:______________ 
  (  ) Preparation:______________________ (  ) Width:___________________ 
  (  ) Texture:_________________________ (  ) Other:____________________ 
 f. Method of initiating weft rows in center: 
  (  ) Knot (specify type):________________________________ 
  (  ) Weft looped around warps 
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Twined Selvages 
(Append to Main Analysis Form where necessary) 
1. END SELVAGE 
 a. (  ) Truncated beyond final weft row 
  Angle of Truncation: ____________________________ 
  Extension of warps beyond final weft row: ______ ; ______ ; ______ ; ______  
      Range: ______ to ______ 
      Mean: __________ 
      No. of Meas.: _________ 
 b. (  ) Warps knotted 
  (  ) on themselves with ______________________ knot 
  (  ) on adjacent warp rows with _______________ knot 
 c. (  ) Warps twisted or braided 
  Specify twist: ___________________________________________________ 
  Length of twist beyond final weft row: _______________________________ 
  No. of elements in braid: __________________________________________ 
  Length of braid beyond final weft row: _______________________________ 
2. SIDE SELVAGE 
 a. Both ends of weft row knotted with ___________________ knot 
 b. Self selvage (specify knot type):________________________________ 
 c Continuous side selvage 
  Terminated with _____________________________ knot 
  Number of twists between weft rows: _______________________ 
  Number of twists per centimeter: __________________________ 
3. COMPOSITE SELVAGE 
 a. (  ) Produced by addition of _________ weft elements to form __________ strand braid 
 b. (  ) Pseudo-coiled 
 c. (  ) Employs running stitches 
 d. (  ) Other (specify): 
_______________________________________________________ 
 
 Appendix 2: Data Table 
 
This Appendix contains the raw data collected in this research project.  The following list 
describes the definitions of the column headings and data codes in the database, which is 
provided as a Microsoft Excel file.  Data collection and analytical procedures are described in 
detail in Chapters 4 and 6. 
 
Data Table Column Headings 
 
FS: Field Specimen number 
CAT: Catalog number 
HOLE: Specific hole sherd was excavated from 
HOUSE: House feature number 
PITHOUSE: Pit or House feature 
FEATURE: Specific feature number 
NORTH: Northing 
EAST: Easting 
CLUSTER: Residential/Mortuary cluster 
SHERDTYP: Type of sherd 
TYPE: Textile type 
WETYPE: Spin and/or twist of weft 
WEDIA: Diameter of weft 
WEUNIDIA: Diameter of weft unit 
WEFTCM: Number of wefts per centimeter 
WEGAP: Distance between weft rows 
WEUNIGAP: Distance between weft units 
WETWSTCM: Number of weft twists per centimeter 
WEANGTW: Angle of twist of weft 
WATYPE: Spin and/or twist of warp 
WADIA: Diameter of warp 
WAUNIDIA: Diameter of warp units 
WARPCM: Number of warps per centimeter 
WAGAP: Distance between warps 
WAUNIGAP: Distance between warp units 
WATWSTCM: Number of warp twists per centimeter 
WAANGTW: Angle of twist of warp 
LENGTH: Length of sherd 
WIDTH: Width of sherd 
THICK: Thickness of body of sherd 
RTHICK: Thickness of rim of sherd 
INTERSEC: Angle of intersection between textile impression and sherd rim 
OTHER: General comments and observations for each sherd 
 
Data Table Codes 
 
PITHOUSE 
1- House feature 
2- Pit feature 
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SHERDTYP 
1- Body sherd 
2- Rim sherd 
 
TYPE 
1- Open Twining 
2- Close Twining 
3- Open Simple S-twist Twining 
4- Close Simple S-twist Twining 
5- Open Simple S-twist Twining with Gaps 
6- Open Diagonal S-twist Twining (Alternate Pair Twining) 
7- Close and Open Simple S-twist Twining 
8- Close Simple S-twist Twining with Gaps 
9- Open Cross-Warp S-twist Twining (Transposed Interlaced Twining) 
10- Open Simple and Diagonal S-twist Twining with Gaps 
11- Open Simple and Diagonal S-twist Twining  
12- Close Diagonal S-twist Twining 
13- Open Diagonal S-twist Twining with Gaps 
15- Close Diagonal S-twist Twining with Gaps 
16- Open and Close Diagonal S-twist Twining 
17- Open Simple, Diagonal, and Cross-Warp S-twist Twining 
18- Close Oblique S-twist Twining 
 
WETYPE 
1- S 
2- Z 
3- S/Z, Z 
 
WATYPE 
1- S 
2- Z 
3- S/Z, Z 
 
INTERSEC 
1- Perpendicular Intersection 
2- Parallel Intersection 
3- 45° Intersection 
 
The database is appended in the file: 
 
Pappas_MA_database.xlsx 
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